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Only STEEL can do so many jobs so well 


Zoot Chute. In the processing of anthracite 
coal, the best-dressed coal chutes, these days, 
are wearing linings of Stainless Steel. For 
where ordinary carbon steel chutes wear out 
and have to be replaced in 2 months, chute 
linings of stainless steel give 5 years of effi- 
cient service. In addition to hundreds of tons 
of coal, 17,500 gallons of water flow over 
these chutes each day. 


OPPORTUNITIES 
WITH U.S. STEEL 


If you’re thinking about what you’re 
going to do after graduation . . . if 
you're interested in a challenging, 
rewarding position with a progres- 
sive company ... then it will pay you 
to look into the opportunities with 
United States Steel. Your placement 
director can give you more details, 
or we'll be glad to send you the in- 
formative booklet, ““Paths of Oppor- 
tunity.’ United States Steel Corpora- 
tion, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


Steel and the Stars seem unrelated. But in almost every attempt man makes to learn 
more about his universe, to build bridges to the unknown, steel plays a vital part. Here, 
for example, in the Palomar Observatory housing the 200-inch Hale telescope—world’s 
largest—the rotating dome with precision balanced shutters is made of steel, fabricated 
and erected by United States Steel. Only steel can do so many jobs so well. 


Springs in the Corn. 
Many farmers have dis- 
covered that they can 
greatly reduce cribbed 
corn losses’ resulting 
from moisture damage 
with USS American 
Flexi-Vents. These 
large, flexible steel 
springs, joined in long 
lengths, suitably spaced 
throughout the crib, 
provide ventilation for 
stored corn and guard 
against mold spoilage. 


UNITED STATES STEEL elec 


For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh, Pa. 
AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 
OIL WELL SUPPLY . . TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL HOMES, INC. - UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY + UNIVERSAL ATLAS CEMENT COMPANY 
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our cover 


Engineering plays a vital part in the military might of this 
nation. Shown on the cover are several military weapons, each 
dependent upon vast engineering knowledge. At the bottom 
is the atomic cannon, above that the “skysweeper” anti-aircraft 
gun and the Boeing B-52. At the left is the Nike anti-aircraft 
rocket and at the right is the F-100 fighter plane. (Cover by 
Dave Templeton) 


our frontispiece 


At the Knolls Atomic Power Laboratory near Schenectady, 
N. Y. is this huge sphere, as high as an 18-story building and 
containing 3850 tons of steel. The sphere is used to house the 
prototype of an atomic power plant for submarines. The big 
ball is said to be the largest of its kind and is made of inch-thick 
steel plates joined together by more than five miles of welding. 
(Cut courtesy of General Electric) 
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Simple enough now, this vertical ascent was history-making in 1939. 
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THE FIRST SUCCESSFUL HELICOPTER 


Just two years before Pearl Harbor, Igor Sikorsky 
took the controls of a weird-looking machine — 
culmination of a dream of thirty years. Moments 
later it rose from the ground. Though the flight 
lasted only a few seconds, the VS-300 became the 
first practical helicopter in the United States. 


Less than six months after Pearl Harbor, the Air 
Force took delivery of the first military Sikorsky. 


Since then, rapid developments prove that the 
helicopter, most versatile of military aircraft, has 
tremendous commercial potentials. 


Helicopters of the future will be the product of 
tomorrow’s engineers. Sikorsky is young and grow- 
ing. It offers life-time opportunities to young men 
who choose work where their skills and abilities will 
be constantly challenged. 


One of the four divisions of United Aircraft Corporation 


Perhaps you belong at Sikorsky — in the research 
departments, the drafting rooms, the engineering 
laboratories. 


You can remember the first successful helicopter 
— you may be the man to build tomorrow’s! Learn 
more about employment opportunities at Sikorsky 
from C. R. Banks, Personnel Department. 


=—)IKORSKY 


South Avenue Bridgeport 1, Conn. 
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HIDDEN HENCHMAN... 


Early man used Nature’s rocks and stones to shape 
and sharpen his crude tools and weapons. Today, 
industry has at its command abrasives that will do 
in seconds jobs that formerly required days of 
tedious toil. 

Yet relatively few people know or appreciate the 
vital labor-saving, back-stage role which abrasives 
play in the production of practically all mechani- 
cally finished articles. 


MAN-MADE MINERALS... 


Through the centuries man’s ceaseless search for 
better abrasives has paralleled progress in produc- 
tion. Wheel-shaped sandstones replaced rocks... . 
only to give way to emery and corundum, which 
were sieved, sized, glued to paper and cloth or 
bonded in pottery mixtures to form artificial grind- 
ing wheels. 

But it was by the discovery of silicon carbide and 
crystalline fused alumina—man-made minerals from 
the electric furnace—that the grinding wheel be- 
came a high speed, precision production tool. 


AMERICA WORKS LIKE THAT... 


Industry’s insatiable desire to improve its products 
and make them available at lower cost has sparked 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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the specialized skills and knowledge of a myriad of 
men... has led to the development of thousands of 
different styles and types of abrasive products for 
innumerable industrial applications. 

America can work like that because it has an all- 
seeing, all-hearing and reporting Inter-Communica- 
tions System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique 
contribution of the American business press ... a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to 
manage better, design better, manufacture better, 
research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


Many of the textbooks in which you are now study- 
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-Hill is the 
world’s largest publisher of scientific and technical 
works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill’s many business maga- 
zines will provide current information that will help 
you in your job. 
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A 'V" for Vengeance 


Any discussion on rockets and high 
altitude travel, whether carried on by 
technical minds or science-fiction enthu- 
siasts, will invariably turn to the topic 
of the V-1 and V-2, the two Nazi ter- 
ror weapons of World War II. Fur- 
thermore, no such discussion would be 
complete unless some time and thought 
were given to these two hideous crea- 
tions — devices which struck fear into 
the hearts of Londoners in the waning 
days of the blitz. Yet the technical man 
cannot help but feel a spark of admira- 
tion for these two weapons because they 
represent one of the most outstanding 
engineering accomplishments of modern 
man. No one has yet dared contest this 
statement. 

It would be difficult for one to trace 
the origin of the / weapons. Perhaps it 
could be attributed to men such as Von 
Braun, Oberth, Opel, or Valier—names 
which are synonymous with rocket 
achievement. And yet Valier with his 
rocket sled, Oberth with his amazing 
rocket theories, Opel with his rocket- 
powered glider, and_ thirteen-year-old 
Von Braun, happily scrambling about 
the early rocket experimenters, never can 
be given full credit for the creation of 
the V-1 and V-2. One has to go back 
even farther to the Nineteenth Century 
French experimenters, to the rocket 
siege by the Chinese in 1232 A.D., to 
the very idea of high-altitude travel ex- 
pressed by the Greeks as early as 100 
A.D. The V-1 and V-2 were the cul- 
mination of centuries of combined hu: 
man efforts. No single man can assume 
the honor or the blame. 


Where the Bay of Stettin joins the 
Baltic, there lies a small triangular- 
shaped island which seems to have been 
left unnoticed by civilization. Passengers 
on the Baltic avoided it for the simple 
reason that it had nothing to offer in 
the way of picturesque scenery. But this 
did not deter the German government. 
Nor did it quell their interest, for it 
was here in 1937 that the first rocket 
research institute was founded. ‘The 
name of the place — Peenemunde. Its 
purpose — the production of explosive- 
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by Jim Piechocki, Aero. E. ‘55 


carrying rocket weapons. Very few 
knew the name then. ‘Today Peene- 
munde stands for V-2. 

In early 1942 the British were well 
aware of the “goings-on” at Peene- 
munde. Reconnaissance airplanes photo- 
graphed the entire area with no 
resistance whatsoever. In fact, early 
photographs revealed what appeared to 
be a tiny airplane posed on a launching 
ramp. This was their first glimpse of the 
V-1. It was not their last. After a clever 
bit of strategic stalling, the British de- 
cided to strike. And strike they did, for 
on August 17, 1943, a very costly, but 
very successful raid was directed upon 
Peenemunde and the institute. It oc- 
curred at a convenient time too, because 
approximately 7,000 researchers and of- 
ficials were assembled there. Postwar 
investigations revealed that 1,000 per- 
ished in the raid, among them some of 
the most illustrious names in the rocket 
field. But it came too late. The V-1 
and V-2 already were being mass- 
produced in German factories. 


The first V-1 crashed in the London 
area late in the evening of June 12, 
1944. To the surprise of the experts, it 
was no rocket. Its means of propulsion 
was a long “stovepipe’” duct which was 
actually a small jet engine in itself. The 
rear of the duct was open while the 
front contained a system of shutters 
which swung inward. Combustion con- 
sisted of intermittent explosions in the 
duct which closed the shutters at the 
front. The expanding gases rushed out 
of the rear of the duct, thereby dropping 
the pressure in the tube. Hence, the 
shutters flew back and allowed another 
rush of air to be mixed with a fine fuel 
spray. Low-octane aircraft fuel was 
used. 

The length of the V-1 was 25.4 feet. 
The stubby-looking wings spanned 17.67 
feet. It had a maximum range of 150 
miles, although a few were known to 
have flown as far as 170 miles from 
their launching site. Top speed was 360 
miles per hour, just above that of the 
British Spitfire which was called in to 
defend London. The V-1 had a total 


weight of 7,000 pounds. Its warhead, 
loaded with explosives, weighed 2,000 
pounds and held a very sensitive deto- 
nating device which exploded the bomb 
on contact, thereby causing the greatest 
damage possible. Before its engine could 
function, it required an airspeed of 150 
miles per hour. Therefore it had to be 
given an initial “push” at takeoff. This 
was accomplished by a_ huge piston 
which was enclosed in the launching 
ramp and driven by compressed air. On 
some occasions, a rocket-powered car- 
riage was used to start the bomb on its 
journey. Once airborne, the V-1’s pro- 
pulsion duct began functioning and 
quickly accelerated the missile to its top 
speed. After several minutes of level 
flight, a clockwork mechanism locked 
the elevators in a down position, thereby 
pointing its nose earthward and causing 
the remaining fuel to flow away from 
the engine duct. This cut the power and 
sent the V-1 roaring in for the kill. 


The V-1 had many serious drawbacks, 
the most outstanding being its inefficient 
engine. Many times did it fail to start 
after the bomb was given its initial velo- 
city, and therefore the launching crews 
were subjected to great dangers. It must 
have been a hideous sight to the crews 
to have the deadly bomb come stagger- 
ing back to earth after its short flight. 
Another shortcoming was the fact that 
the bomb was easily spotted in flight by 
observers who relayed their sightings to 
the ever-present antiaircraft batteries. 

The defense of London against the 
V-1 remains as one of the most valiant 
civil defense efforts in history. The most 
serious problem for the defenders was 
the altitude that the bomb attained. 
Had it flown 6,000 feet the heavy 3.7 
inch antiaircraft guns would have had 
no difficulties with it. Or had it flown 
around 1500 feet the 40 mm Bofons — 
light, quick firing weapons — would 
have handled it easily. But the V-1 actu- 
ally flew between 2,000 and 3,000 feet, 
that is, too low for the big guns, and 
still too high for small arms fire. That 
the British overcame this problem _ is 
now a well known fact. RAF and Polish 
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pilots soon discovered that they could 
make up the speed deficit by diving from 
a high altitude upon the bombs and get- 
ting them in their sights for that all im- 
portant fleeting instant. They also deli- 
cately maneuvered their craft alongside 
the bomb and tilted it over with their 
wing tips, sending it spiraling to the 
ground. Another method was discovered 
accidently when an American pilot over- 
shot his target and dived in front of the 
bomb. The turbulent slipstream upset 
the missile and sent it into a dive. Need- 
less to say, this method was employed 
quite frequently. Balloon barrages were 
also effective and on one occasion ac- 
counted for sixty V-1l’s in a single day. 


The V-1 took a high toll: 5,864 killed, 
17,197 injured critically, and 23,174 
slightly injured. Damage to property 
was widespread. The first V-1 precipi- 
tated that hateful, oft-heard, BBC re- 
port which was to be heard throughout 
the maddening siege: “Damage was 
caused and there were some casualties.” 


But the German front was already 
receeding under the pounding Allied at- 
tack. Their lines of battle were moved 
back beyond the 150 mile range of the 
V-1, and consequently the bombings be- 
came quite infrequent. By August 30 of 
that year V-I raids had dwindled to in- 
significant proportions. In the short 
space of two months over 2,000 V-1's 
had fallen on London. Suddenly the 
raids stopped completely and Londoners 
breathed a sigh of relief. The history 
of the V-1 was finally at an end. 


On September 8, 1944, the first V-2 
fell on London. 


Here was an entirely new weapon, 
bringing with it a new terror to the 
British island. The same old purpose 
was there, however, and many feel that 
this fantastic weapon was the last fran- 
tic effort of a maniacal despot to strike 
back at his conquering foe. It was the 
same old story, man’s inhumanity to 
man, repeated over and over again, this 
time in the form of a rocket-powered 
monster. The Fuehrer himself ordered 
mass production after viewing films of 
research successes. The Propaganda 
Ministry changed its industrial designa- 
tion from A-4 to “Vergeltungswaffe 
Zwei’ —V-2. 

The early experimenters must have 
been hardy souls considering the failures 
they encountered. The first V-2 was 
test-fired on July 6, 1942, and rose 
three feet off the ground, fell back, top- 
pled, and exploded violently, destroying 
the entire test station. The second ex- 
ploded at a height of 16,000 feet, No. 3 
did the same. But No. 4, fired in Octo- 
ber, 1942, was a smashing success, as 
was No. 5. The next thirteen attempts 
were all failures, the missiles either fail- 
ing to take off, exploding in mid air, or 
breaking in two. Had No. 19 not per- 
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formed successfully, the entire project 
might have been abandoned. 

All research was not carried on at 
Peenemunde. The small town of Blizna, 
Poland, was evacuated to make way for 
an elaborate test station. Here loaded 
V-2’s were made ready for one of the 
most vicious experiments in the history 
of mankind. The target was the tiny 
village of Sarnaki, just 150 miles north 
of Blizna. The 1,000 inhabitants were 
forced by the SS to remain in the town 
and lead as normal a life as possible. 
Over one hundred V-2’s were fired on 
Sarnaki in an attempt to discover the 
extent of damage that a bomb could 
cause. No direct hits were made. The 
results could hardly be called encourag- 
ing because very few casualties resulted, 
and if the test proved anything, it made 
clear that the V-2 was not an accurate 
weapon; but German factories contin- 
ued to turn out parts at an ever increas- 
ing pace. 

The V-2 greatly resembled an over- 
size aircraft bomb. Weighing 12'% tons, 
it had an over-all length of 46 feet. Its 
nose held deadly amatol, a mixture of 
ammonium nitrate and TNT. Directly 
behind the warhead was the instrument 
compartment. It housed a set of gyro- 
scopes and an automatic device which 
shut off the fuel supply when the proper 
altitude and velocity were reached. 
Called the “Integrationsgerat,” or inte- 
grating accelerometer, this latter device 
constituted a major achievement in it- 
self. Next in line came to two fuel 
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tanks. The alcohol tank was forward of 
the liquid oxygen tank and the fuel had 
to be pumped through the oxygen tank 
by means of a pipe running inside the 
latter. Both tanks employed glass wool 
insulation and were slightly pressurized 
to avoid their collapse when partly 
empty. 

The power compartment contained 
two of the greatest engineering achieve- 
ments of modern man — the fuel pumps 
and the rocket engine. It was the inven- 
tion of a workable fuel pump that made 
the operation of the V-2 possible. The 
pumps had to be light, rugged, and de- 
liver the fuel with a pressure of 350 
pounds per square inch. Fuel injectors 
had the gigantic task of vaporizing and 
mixing 287 pounds of propellants a 


~ second ! 


And yet the most amazing feature of 
the entire project was the rocket engine. 
To fully realize the significance of this 
development, one must merely review 
the staggering demands placed on the 
powerplant. It had to burn that huge 
volume of fuel in a space only three 
feet (length) by three feet (diameter). 
The chamber and nozzle had to be kept 
cool in spite of an exhaust blast scouring 
the walls at a velocity well over a mile 
a second and at a temperature of 3,000° 
Fahrenheit. 

The contraption which accomplished 
all these things was a clumsy-looking 
affair which, as James H. Wyld said, 
“.. had as its most striking feature its 
very lack of striking features.” This pic- 
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A cutaway drawing of the German V-2 rocket. 
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The propulsion unit of the V-2 rocket. 


ture of simplicity was capable of devel- 
oping a thrust of 60,000 pounds at sea 
level. That is about ten times the thrust 
developed in the majority of today’s jet 
powerplants. Looking into the rear of 
the engine, one would see a series of 18 
cups at the distant end of the chamber. 
They were arranged in a small circle 
of six surrounded by a larger circle of 
twelve, and they resembled large salt 
shakers. The alcohol was ejected into 
the chamber through tiny openings while 
the oxygen was injected through a dome- 
shaped insert in the top of each mixer 
cup. Combustion occurred at the burner 
cup-mouths. Many tiny apertures lined 
the chamber and nozzle and through 
these alchohol was spilled onto the inner 
walls. This created a protective film 
which cut down heat absorption by the 
metal. Alcohol was also pumped through 
a surrounding jacket before it entered 
the cups and thereby assisted in the cool- 
ing of the engine. The utilization of the 
fuel itself as a coolant was just another 
in the long series of ideas which made 
the V-2 a successful weapon. 

The exhaust blast was quite long. 
Emerging from the nozzle at a velocity 
of 7,000 feet per second, this hot column 
provided the most effective means of 
controlling the flight-path of the V-2. 
A series of four vanes reached down into 
the jet blast and provided the ground 
operator with a remarkable degree of 
control. Another set of vanes was con- 
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tained in the rear of the external ‘“‘tail- 
fish” fins at the back of the V-2. Initial 
control was important because the mis- 
sile was extremely unstable in its first 
few seconds of flight. 

The V-2 needed no launching ramp 
or tower. All that was necessary was a 
reasonably flat area of ground about 40 
feet in diameter. All radio and electrical 
equipment was preset before firing. 
Only then was the highly volatile oxy- 
gen fuel pumped into the tank. Ignition 
was accomplished by a_slow-burning, 
black powder cartridge which was ig- 
nited electrically. The valves were then 
opened, permitting the fuel to run freely 
into the engine. When the launchers saw 
that the engine was burning properly, 
the turbine which ran the fuel pumps 
was started. With the fuel now being 
forcibly fed into the engine, power in- 
creased. The low rumble of the rocket 
became a roar, then a scream, and sec- 
onds later the V-2 rose like a huge bird 
slowly into the air on its mission of 
death. And the launching crew, tense 
with emotion, broke into jubilant cries 
as the rocket became a speck in the sky 
above. 

At the end of the first second it had 
a velocity of 38 feet-per-second. After 
two seconds of flight, its airspeed was 
76 feet-per-second. It lost weight quickly 
(287 pounds-per-second) and hence its 
acceleration increased rapidly. After 
eight seconds of vertical ascent, the con- 


trol vanes titlted the rocket to an angle 
of 45 degrees. At a height of 22 miles 
the engine produced 69,000 pounds of 
thrust. At this altitude it was just ap- 
proaching its peak velocity of one mile 
per second, or 3,600 miles per hour. At 
just the proper instant, the Intergra- 
tionsgerat stopped the engine. The V-2, 
with no power, rose for another 35 miles 
due to its tremendous momentum. Dur- 
ing this period it slowly lost speed, and 
after approaching an altitude of 59 miles 
above’ sea level, it began its journey 
earthward. Five minutes after takeoff 
the bomb struck its destination with a 
velocity of 1,100 miles per hour. Since 
this is supersonic speed, the V-2 could 
not be heard. It could be seen, however, 
because the air friction (due to such a 
large velocity) heated the entire missile 
to a dull-red glow. But to most of the 
Londoners, the warning of the V-2’s 
coming began— and ended —with a 
deafening explosion. 


A total of 4,300 V-2’s were fired, 
with 2,000 crossing the English coast, 
and 1,230 falling on London. During 
the interval between September 8, 1944, 
and December 23, 1944, Londoners un- 
derwent even more psychological strain 
than during the V-1 assault, for they 
came to realize one glaring fact—against 
the V-2 there was no defense. 


But Allied superiority to the East 
brought about a subsequent halt to the 
launchings. This could not have come 
soon enough, because only Moscow and 
the Pentagon now know how close Nazi 
researchers were to the perfection of an 
atomic missile. Then, too, something 
even more hideous was taking shape on 
the German drawing boards—the A-9 
and A-10, and Hitler’s fantastic plot 
to rocket-bomb New York. 

And what remains today of the V-1 
and the V-2? The information garnered 
by the German experimenters now is 
being used by U. S. researchers on the 
vast deserts of New Mexico and on iso- 
lated Pacific islands. Many famous men, 
Von Braun one of them, now are work- 
ing on rocket projects for the Armed 
Forces. Then too, many of the illus- 
trious have disappeared behind the Iron 
Curtain. It takes no superior intellect to 
deduce what these men are “working” 
on. QOne solitary fact remains: The 
Nazis had horror weapons in 1944 — 
we have them now. 


And where the Bay of Stettin 
joins the Baltic, Peenemunde, that 
small triangular-shaped island, once 
again lies unnoticed by civilization. 
There are a few barren patches 
where green fotlage never will 
grow again. Jagged walls throw up 
their sides and stand as mute statues 
—mock symbols of the activity that 
once was there. 


Jim Piechocki 


11 


Semehow, somewhere, meet we must. 


Through History with Standards 


Courtesy American Standards Association 


How the Movies Built an International 


Market for Their Films 


In the early years of the motion picture industry, 
stoppages and imperfections in films were common. They 
were caused by irregular perforations and perforation 
spacings in the film, by non-standard motion picture 
machinery, and by non-standardized methods of handling 
film and equipment. In 1916 the Society of Motion 
Picture Engineers cited such stoppages as a main cause 
for the lack of popularity of motion pictures among large 
numbers of people. 


Standards have completely eliminated these difficul- 
ties. The industry is now highly standardized in processes, 
product and procedures, not only in this country but 
internationally. After the American Standard for the 
location of the sound track on 16-mm film was adopted 
internationally in the 1930's, many other motion picture 
standards were internationalized. The ASA Sectional 
Committee on Standards for Motion Pictures, PH22, 
made up of 32 organizations, has developed more than 
60 American Standards, and many of these have found 
world-wide acceptance. 


Today, motion picture film from one country can be 
projected in the standard equipment of any other country 
in the world. 
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How Men Met in the 
First International Conference 


On Standards 


The first full-scale formal conference on international 
standards was held almost 80 years ago. After five years 
of preliminary work, the “plenipotentiaries of most of 
the leading occidental nations,” including the U. S., met 
in Paris in the spring of 1875 to attend an International 
Conference on Weights and Measures. Of the 19 nations 
present, 17 signed a convention which provided for the 
establishment and maintenance of a permanent Interna- 
tional Bureau of Weights and Measures to be situated 
near Paris. The French Government set aside a plot of 
ground in the Park of St. Cloud for the Bureau and 
declared it neutral territory. 


The latest international meeting on standards was 
the Second Triennial Plenary Session of the International 
Organization for Standardization (ISO) held June 9-21, 
1952, in New York. Thirty-four national standards 
bodies belong to the ISO, the American Standards Asso- 


ciation representing the United States. 
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A weak and niggardly projection. 
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Jules Verne 


... Master of Imagination 


by Donna Rudig, E. Physics ‘57 


Jules Verne, one of the early masters 
of science fiction who’s ‘“Twenty Thou- 
sand Leagues Under the Sea” and ‘Five 
Weeks in a Balloon” have become well 
known, was born in Nates, France, 
1828. As a young boy, he was fond of 
adventure and talked to the sailors in 
port whenever he got the chance. At 
the age of twelve he tried to ship out 
as a cabin boy but was caught by his 
father, and taken home before the ship 
sailed. 

Though Jules studied law, his active 
mind was soon busy in the more versa- 
tile field of literature. He obtained work 
in the theater and then wrote a comedy 
in verse which was produced. At the 
age of twenty-nine he married and set- 
tled in Paris as a stockbroker, content- 
ing himself to writing plays and libret- 
tos as a sideline. 

About this time he joined the Scien- 
tific Press Club in which the members 
were currently fascinated by the possi- 
bilities of the balloon. Jules, even more 
interested in the balloon than were the 
other members, began work on a story 
“Cing Semaines en Balloon,’ or “Five 
Weeks in a Balloon” which was pub- 
lished in 1862 or 1863. The public liked 
the novel so well that the publisher of- 
fered him a contract to write two books 


Jules Verne (1828-1905) 
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per year for twenty years for the sum 
of $4,000 per book. The then unex- 
plored field of scientific adventure 
seemed like a gold mine to Jules, who 
agreed to the terms of the contract. 

He studied widely in science and geo- 
graphy to get new ideas, and often based 
his stories on inventions of the day by 
foretelling their subsequent technologi- 
cal developments. In 1864, he published 
“A Voyage to the Center of the Earth,” 
a story of the adventures of men who 
journeyed to the earth’s core by means 
of a passage in the crater of Mt. Vesuvi- 
us. His stories seemed so plausible that 
when “From the Earth to the Moon” 
was published, many people offered to 
accompany him if he journeyed to the 
moon. “Around the World in 80 Days” 
was first serialized in a Paris newspaper 
“Le Temps,” and people laid bets on 
whether or not the hero, Phineas Fogg, 
would reach home in eighty days; Paris 
correspondents of newspapers in the U. 
S. cabled home summaries of the chap- 
ters as they appeared. ‘““T'wenty Thou- 
sand Leagues Under the Sea,” written 
in 1869, was suggested to Verne by ac- 
counts of the ocean bottom which he 
heard from sailors of the “Great East- 
ern,’ who had just laid the first trans- 
Atlantic cable. 

In honor of several of his romances, 
Verne was made a member of the Le- 
gion of Honor, and was crowned by the 
French Academy. This quasi-scientific 
writer prophesied among other things, 
submarines, dirigibles, television, gas 
bombs, and talking pictures. Though pri- 
marily a novelist, at heart, Verne was 
also partly a theoretical engineer in 
dreaming up the ideas for his books, 
“Michael Strogoff,” “The Adventures 
of Captain Hatteras,” ‘““The Purchase of 
the North Pole,” “Christopher Colum- 


bus,” and the others. 


Books by Jules Verne 
1863—Five Weeks in a Balloon 
1864—Voyage to the Center of the 

Earth 
1865—From the Earth to the Moon 
1866—The Adventures of Captain Hat- 

teras 
1868—The Children of Captain Grant 


1870—Around the Moon; Twenty 
Thousand Leagues Under the 
Sea 


1871—A Floating Village 

1872—Meridiana, Adventures of Three 
Englishmen and Three Russians 

1873—Around the World in Eighty 
Days, The Fur Country 
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Making preparations inside the 
lunar rocket, in “From the Earth to 
Moon.” 


1874—Doctor Ox 


1875—The Mysterious Island; The 
Chancellor 

1876—Michael Strogoff 

1877—Child of the Cavern; Hector 
Servadac 

1878—The Boy Captain 

1879—The Begum’s Fortune; The 


Tribulations of a Chinaman 

1880—The Steam House 

1881—The Giant Raft 

1882—The School for Robinsons; The 
Green Ray 

1883—Keraban the Inflexible 
Archipelago on Fire 

1885—Mathias Sandorf; The Wreck of 
the Cynthia 

1886—Clipper of the Clouds; A Lot- 
tery Ticket 

1887—North Against the South; The 
Flight to France 

1888—Adrift in the Pacific 

1889—Family without a Name 

1890—Caesar Cascabel 

1891—Mlistress Branican 

1892—The Castle of the Carpathians 

1893—Claudius Bombarnac; Foundling 
Mick 

1894—The Adventures of Antifer 

1895—Propeller Island 

1896—For the Flag; Clovis Dardentor 

1897—The Spinx of the Icefields 

1898—The Superb Orinoco 

1899—The Eccentric’s Will 

1900—The Second Fatherland 

1901—A Floating City; The Tales of 
Jean-Marie Cabidoulin 

1902—The Kip Brothers 

1903—The Traveling Scholarship 

1904—Master of the World; A Drama 
in Livonie 

1905—The Invasion of the Sea; Light- 
house on Top of the World 
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@ Even before he was graduated from 
the U. of Kentucky, Sam Griffin, Jr. 
was “sold” on a job at Allison. His 
brother-in-law, who is in Allison air- 
craft engine test section, had told him 
about the many advantages and op- 
portunities offered the young engi- 
neer with academic training like his. 

So, when Sam left school in 1951 
with his B.S. in Metallurgical Engi- 
neering, he came right to Allison 
where he is now Experimental Metal- 
lurgist in Transmissions Operations. 

Allison, along with its aircraft en- 
gine activity and production of bear- 
ings and Diesel locomotive parts, is 
the world’s largest manufacturer of 
Torqmatic Drives for heavy duty 
Ordnance and commercial vehicles 


and equipment. In all parts of the 
world, Torqmatic Drives are in use 


today in big trucks ... tractors... 
cranes... shovels... tanks... drill- 
ing rigs... and scrapers. 


After Engineering designs a part, 
such as—let’s say—a spur gear, know- 
ing what it must do, and the hardness 
required to do its specific job, it’s up 
to the metallurgists to select a steel 
and heat treatment to meet the speci- 
fications. That’s an important respon- 
sibility in the Allison Transmissions 
operations where as many as 700 
different parts go through heat treat. 
Proper control here means less re- 
work, and when the perfect surface 
is produced, the part is “ready to go,” 
without grinding. 


A JOB AT 


jpluim 


Sam has been doing pioneering 
work in heat treatment control with 
newly-installed equipment at Allison. 
He is shown above, as final tests are 
being made, at the panel of the Dew 
Point Recorder which checks the 
amount of moisture in heat treat fur- 
naces. Twenty-four big furnaces are 
controlled by these two- six-station 
machines. It was his responsibility 
to see that the equipment was in- 
stalled properly, and he also trains 
personnel in the proper use of the 
equipment. 

The long range program at Allison 
offers unlimited opportunities to com- 
petent graduate engineers in various 
fields. Why not plan early for your 
engineering career at Allison. 


Msn DIVISION, GENERAL MOTORS CORPORATION « Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft ... 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE 
PARTS ... PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 


THE TECHNOGRAPH 


Percolating— 


TEA 
KETTLE 


by Dave Webster 
Arch. E. ‘58 


A powerful self contained ‘‘percolat- 
ing tea kettle’’ atomic energy reactor for 
special nuclear research has been de- 
signed and built by North American 
Aviation for the Atomic Energy Com- 
mission. This new reactor is now in 
operation by the California Research 
and Development Company, Livermore, 
California, a contractor of the San Fran- 
cisco Operations Office, U. S. Atomic 
Energy Commission. The reactor, which 
is being used for research, is the second 
in California. 

Developing 100 watts of power, the 


THERMAL COLUMN 


Testing the core component for the “Percolating Tea Kettle.” 


REACTOR TANK reactor is unique in that it is the larg- 


SHIELD COVER (STEEL) . ee ; : 
est unit of its type to operate with a 
GAMMA SHIELD VERTICAL GAMMA SHIELD a aie BS tag ins ise > 
(LEAD) THERMAL COLUMN (LEAD) closed cycle, or ‘“‘self contained” sys- 
tem. The tea kettle or water boiler type 
reactor, one in which the fissionable 
<f A> URANIUM SOLUTION uranium compound is contained in a 
EXPOSURE PORT CS (i MIXING BOWL water solution, is designed so all radio- 
Soe WW) Lf ew active by-pr Lis ah ce aay A 
wy ue = TO active by-products of the fission process 
ey ~ Weeian ingle are retained in the unit instead of being 
ee ie Sel) exhausted and mixed with the open air, 
3 =Z£S = |G | as in the case of other large reactors of 
> BEE A y Ly this type. Radioactive by-products in the 
CLA 4D : a) | 

ae Eee Fr - reactor are pressed inside the unit and 
TL] <7 Tl) i j returned to the reactor core. It is pos- 
ZaaY UE : sible for the reactor to run for as long 

| | as 10 years without refueling. 
NN Nuclear research scheduled for the 
new reactor will include fundamental 
GAMMA SHIELD REFLECTOR ue PR HIANOLING studies as well as test work with vari- 
(LEAD) IGRACHITES BOX CUBICLE ous materials and components being 
studied for possible application to atomic 

CONTROL & SAFETY CORE energy equipment and processes. 
SAFETY CHAMBER The reactor will be “fueled” with 


ROD MECHANISM 


A schematic diagram of the “Percolating Tea Kettle.” 
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uranyle sulfate, enriched in_fissionable 
Uranium 25, in a water solution. About 
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The new 100 watt atomic reactor. 


four gallons of this material is housed 
in a steel sphere, one foot in diameter. 
A cylindrical stack of graphite bars, 
which surrounds the sphere, is used to 
reflect the neutrons produced by the 
fission process. The entire assembly is 
housed by a steel tank five feet in dia- 
meter and five feet high. Two control 
and two safety rods, made of cadmium 
and boron, run through the tank to the 
sphere. Because these rods have the abil- 


ity to absorb neutrons, their presence 
near the sphere dampens the fission pro- 
cess. When the rods are withdrawn the 
activity of the Uranium 235 solution 
increases, producing neutrons and other 
nuclear radiations. Access holes leading 
through the tank to the sphere permit 
the bombardment of test samples by neu- 
trons and other radiations. During ordi- 
nary operation, only the two control 
rods are used to start, stop, and regu- 


@ There’s a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature “built in’’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 
enced slide rule manufacturer. 


KEUFFEL & ESSER CO. 


EsT. 1867 
NEW YORK * HOBOKEN, N. J. 
Chicago ® St, Louis * Detroit * San Francisco * Los Angeles * Montreal 


‘Drafting, 
Reproduction and‘ 
Surveying Equipment 


and Materials, 
Slide Rules, 
- Measuring Tapes. 
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late the fission process. The two safety 
rods are designed to automatically shut 
off the reaction if required. 

Inherent characteristics of the design 
of a water boiler reactor make it vir- 
tually impossible for the fission process 
to “run away.” If an uncontrolled fis- 
sion occurs, the heat of the reaction in 
the water solution will stop the process 
before damage can be done. The safety 
rods can be used with the same effect. 
In addition to the natural safety feature 
and the safety rods, the reactor is equip- 
ped with an auxiliary safety chamber 
system as a further safeguard. A com- 
pletely new development, the safety 
chamber provides a method of reducing 
the amount of fissionable material in the 
sphere to less than a “critical mass.” 
This is accomplished by a percolating 
process. If fission gets beyond a certain 
rate, gas bubbling through the uranyl 
sulfate solution carries the material into 
the auxiliary safety chamber and away 
from the fission sphere, in the same 
manner that steam percolates water over 
coffee in the family coffee pot. 

A number of designs have now been 
made for various purposes, including 
reactors for industrial, medical and aca- 
demic research, and for the production 
of electric power. Other of the designs 
are being considered for industrial and 
medical organizations, whose work with 
the research reactors will speed the day 
when the present promise of greater ap- 
plication of atomic power to mankind 
will be a practical reality. 


Frosh co-ed: ‘Mother, are there sky- 
scrapers in heaven?” 

Mother: ‘No, dear, it takes engi- 
neers to build skyscrapers.” 


* % aK 


Engineer: “Gee, but I’m thirsty.” 

Arts Frosh: “Wait a minute; I’ll get 
you some water.” 

Engineer: “I said I’m thirsty, not 
dirty.” 

ak 

Physicist: “Glasses are getting to be 
a necessity with me.” 

Engineer: “Same here. I can’t drink 
out of a bottle any more without beer 
dribbling on my chin.” 


Students are like blotters, they ab- 
sorb everything but get it backwards. 


sv sb 
* % 


“Do you believe in clubs for women ?” 
“Yes, if kindness fails.’ 


Say it with with 
sweets, 
Say it with kisses, say it with eats, 
Say it with jewelry, say it with drink, 
But never, oh never, say it with ink. 


flowers, say it 
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Der Flypaper 


by Jim Piechocki, Aero. E. ‘55 


At the Chicago Division of the Uni- 
versity of Illinois, there exists an exten- 
sive engineering education program. The 
curricula included are Civil, Mechani- 
cal, Electrical, Architectural, Physics, 
Chemical, and Aeronautical. These 
constitute the major engineering branch- 
es of study. A quick glance back at that 
list and a possible second of thought 
along with it will reveal one feature 
which, to us, seems to occur too fre- 
quently—the last group, aeronautical, is 
always last. The common slang refer- 
ences which prevail throughout the 
engineering colleges are: CE’s, ME’s, 
Chem E’s and so forth. When a stu- 
dent states that he is an Aero, an ex- 
planation usually follows. 

Why? That is a question which has 
bothered a very select few for a long 
time. This small group of “select few” 
cannot seem to understand why this 
should be so at the UIC. And. this 
select group has come up with some 
startling answers. The reason that this 
lethargic condition exists is none other 
than the fact that it is the Aeros them- 
selves who are to blame. A sluggish con- 
dition results from a disturbance within. 
Self-inspection is the only answer, and 
after this is done, the time for action 


has come. The Aeros of UIC have come 
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up with an answer—the spreading of 
that feeling of mutuality. This is the 
foundation up which the Flypaper is 
built. 

The Flypaper is a publication which 
is centered around the aeronautical engi- 
neering student. It is printed for him, 
with his aid, for the most part, by him. 
It had an extremely humble beginning 
when on October 20, 1953, the first 
issue was released. The very first article 
of this one-page ‘attempt’ stated its 
purpose : 


“ee 


cooperation and unity of 
spirit —in one word — fellowship. 
Its nature — nontechnical. And 
therein lies the purpose of this pa- 
per. It ts published only to fulfill 
a need — the promotion of fellow- 
ship which is so conspicuous by its 
absence. The ability to achieve suc- 
cess 1s in direct proportion to the 
intensity of fellowship, its warmth 
in thermal units remaining con- 
SIGHT oats 


Indeed, this humble beginning can be 
traced back to a day in September, when 
Ed Smith (now an editor), seated in 
the East End cafeteria with a few oth- 
er Aeros, bluntly stated, “Let’s put out 
a paper.” And there it was, the very 


beginning. The name, Flypaper, was 
Jim Piechocki’s brainstorm and was en- 


thusiastically accepted amidst a fine 
spray of Pier coffee. Messrs. Smith, 
Shanahan, and Piechocki set out to con- 
vince their advisor, Mr. Fred Schroeder, 
of the worthiness of the project. Need- 
less to say, Mr. Schroeder gave his im- 
mediate approval, and has been solidly 
behind the Flypaper ever since. 

The reactions to the Flypaper have 
been many and varied, but very happily, 


JIM PIECHOCKI 


Jim Piechocki, an aero- 
nautical engineering stu- 
dent, is a newcomer to the 
Technograph staff. He is 
the Chairman of the En- 
gineering Council at U.I.C., 
and hopes to graduate in 
1955. 


they have been extremely encouraging 
to the editorial staff. “Che bold, black 
lettering of the title at the top of each 
first page has provoked such comments 
ak (Garay Ih qwojuteln stele, “Nksame Gaal veneer? 
and “No thanks, we use DDT.” The 
faculty of UIC have been very helpful 
in many ways. Not only are comments 
pouring in, but now they are submitting 
material. We cannot help but feel a 
deep sense of gratitude to Dean Trezise, 
who not only has given us every con- 
sideration possible, but also has enabled 
us to present his inspiring message to 
engineers via Page One of Issue No. 3. 
As if this were not enough, the title 
page of Issue No. + was adorned with 
the beautiful message of Mr. Sam M. 
Futral, assistant professor of M.E., and 
the praises for this article still are flow- 
ing in. 

Now acting as the voice of the UIC 
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student branch of the IAS, the official 
Aero society, the Flypaper still is ex- 
panding. Its original staff of three co- 
editors swelled to four when the need 
of a staff artist arose. Vic Serafini, an 
Aero, came to the rescue and his beau- 
tiful illustrations are now the envy of 
the G.E. classes. At present, the staff 
has grown to what Aeros might consider 
a whooping size of seven persons. The 
three new additions are T. Anderson, 
J. Wargin, and B. Zientek. The new 
members handle NAS news, circulation, 
and printing, respectively. 

The reproduction process is an inter- 
esting one. The ozalid process is used. 
Each Tuesday will find the staff plus 
other Aeros all hastening about in the 
photo lab, going through the motions of 
putting out the paper. These ‘‘ammonia 
kids” have deduced a rapid-fire system 
which has to be seen to be appreciated. 
The original issue was produced by 
typing up the copy on blue tracing pa- 
per; using this as the negative, the rest 
of the reproduction was the normal, run- 
of-the-mill Ozalid duplication. “Then 
along came Bob Shanahan and his idea 
of typing up the copy on light velum 
which has been backed with carbon pa- 
per. This produces an extra-dark print 
which makes for ideal Ozalid reproduc- 
tion. Quality was increased in stagger- 
ing proportions. Although the method is 
by no means new, the F/ypaper staff will 
always feel proud of “its own”’ process. 

Aeros who are not on the staff are 
provided with an excellent opportunity 
to test their journalistic prowess. In fact, 
material now is flowing in at a rate 
which is keeping all editors on their toes. 
Recent contributions from Aeros have 
included everything from exposes on jet 
seaplanes to explanations of strap-on 
helicopters. 

The future? Only time will tell, but 
the editors and staff express the mutual 
hope that someday, years from now, 
when we are all solidly established in 
industry, we will return to the UIC 
and pick up an interesting little paper 


called The Flypaper. 


Engineering Prof.: “Why aren’t you 
taking notes?” 

Student: “I don’t have to. I’ve got 
my tather’s.”” 


Through the smoke and ozone fumes 
the student slowly rises; 

His hair is singed, his face is black, 
his partner he dispises ; 

He shakes his head and says to him, 
with words so softly spoken, 

“The last thing that you said to me 

of Jf 


was, ‘Sure, the switch is open’. 


% Me Ra 


CE: “I’m forgetting women!” 
EE: “Me too. I’m for getting two or 
three and having a party.” 


be 


“Frequent water drinking,” said the 
specialist, “prevents you from becoming 
stiff at the joints.” 

“Yes,” said the Engineer, “but some 
of the joints don’t serve water!” 


A man wandered into a tennis tour- 
nament the other day and sat down on 
the bench. 

“Whose game?” he asked. 

A shy young coed sitting next to him 
looked up hopefully. ~ 

“YT am,” she replied. 

* * * 


EE: “Well, what would you like to 
drink ?” 

Coed: “I guess I'll have champagne.” 

EE: “Well, guess again!” 


Anyone who claims it is impossible to 
attain absolute zero hasn’t taken a quiz 
in thermo lately. 


* % * 


During registration, a freshman listed 
as her denominational preference: “I 
like to be called Betty.” 


*. * * 


Two engineering students were tak- 
ing calculus for the first time and while 
waiting for the instructor to arrive, they 
took a quick perusal through the book. 
One of them came across some formu- 
las in the back of the book. 

“Tell me,” one asked his friend, “can 
you read this?” 

“No, but if I had my flute with me, 
IScould play tte 


%. *% * 


I call my gal a discontinuous func- 
tion because she has no limits. 


I still think that an intoxicated coed 
is a tight skirt. 

And them there was the Arts stu- 
dent who let his EE roommate fix him 
up for a date with Allis-Chalmers. 


K * % 


Some girls complained to the dean of 
women that the boys in the fraternity 
house next door never closed their 
blinds and that it embarrassed the girls. 

When the dean went to the room of 
the particular girl who had made the 
complaint, she looked out the window 
and said, ‘““Why, I can’t see in their 
window. from here.” 

The girl said, “Oh, you have to stand 
on the chair.” 


a ** x 
“What kind of dress did your girl 
have on last night?” 


“T don’t remember all the details, but 
I do know the dress was checked.” 


“Boy! ‘That must have been some 
party.” 


Successful designs must have 
low manufacturing costs. 


HOW TO CUT COSTS 
WITH WELDED 
PRODUCT DESIGN 


OW manufacturing costs are a 
“must” in today’s product plan- 
ing. Asa result, every engineer must 
know, above all, how to eliminate 
needless cost in machine designs. 


‘First consideration in designing 
machinery must be the material used. 
Steel is three times stronger, twice 
as rigid as cast iron, yet costs only a 
third of the price of gray iron. 


That’s why machine parts built 
with welded steel designs often cost 
50% less to produce. 


Fig. 1. Original construction of gear case 
cover weighed 66 pounds... required milling 
of bottom edge for oil-tight seal with gear case. 


Fig. 2. Steel designed gear case cover 
now used weighs only 10 pounds... costs half 
as much to produce. Fabricated entirely in 
the manufacturer’s own shop by arc welding. 


Keep in step with the rapid progress in manufac- 
turing with are welding. Latest design develop- 
ments are available in bulletins and handbooks 
that guide the engineering student. Write 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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diversification: 


another reason why 


Lockheed In 


California offers... 


diversified production 


Huge luxury airliners, cargo transports, 
fighters, bombers, trainers and radar search 
planes are rolling off Lockheed assembly 


lines. Twelve models are in production. 


diversified development projects 


The most diversified development program 
in Lockheed’s history is under way—and 

it is still growing. The many types of aircraft 
now in development indicate Lockheed’s 
production in the future will be as varied 


as it is today—and has been in the past. 


This capacity to develop and produce such a wide range of aircraft 


is important to career-conscious engineers. It means Lockheed offers you broader 


scope for your ability. It means there is more opportunity for promotion with 


so many development and production projects constantly in motion. It means your 


future is not chained to any particular type of aircraft— because 


Lockheed is known for leadership in virtually all types of aircraft. Lockheed’s 


versatility in development and production is also one of the 


reasons it has an unequaled record of production stability year after year. 


Lockheed AIRCRAFT CORPORATION 
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BURBANK, CALIFORNIA 


diversified living 


You work better in Lockheed’s atmosphere 
of vigorous, progressive thinking—and you 
live better in Southern California. You enjoy 
life to the full in a climate beyond compare, 
in an area abounding in recreational 


opportunities for you and your family. 
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A Report on the... . 


1953 Engineering Open House 


by Hal Harper, Secretary-Treasurer, 1953 Engineering Open House 


GEORGE HUNT 


Chairman 1954 Engineering 
Open House 


George Hunt, chairman of this year’s 
Engineering Open House, has been in 
many activities, both here and at Navy 
Pier. He has been a member of A.I.E.E. 
for three and a half years and is the 
present secretary of this society. He is 
also a member of Pershing Rifles and 
the Military Council, having joined 


GEORGE HUNT 


both organizations three years ago. Also 
he belongs to the Engineering Council, 
DeMolay, and Sigma Phi Delta of 
which he is this year’s intra-mural man- 
ager. While at Navy Pier, he was cate’ 
er on the baseball team. He is also a 
distinguished military student in the 


RO Pare: 


A Chicagoan, George graduated from 
Hirsch High School where he belonged 
to the student senate and national honor 
society and was chief fire marshal. 

Now a Senior in Electrical Engineer- 
ing, George transferred from Navy Pier 
in his junior year. He has maintained a 
3.8 average and after graduation hopes 
to work in Illinois, preferably Chicago, 
in the field of public service of motor 
apparatus and control. 
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On March 27 and- 28 of last year 
the Engineering College of the Univer- 
sity of Illinois once again opened its 
doors to an inspection by the general 
public. Such an inspection, called the 
Engineering Open House, has been held 
many times in previous years and, due 
to the continued success of these pro- 
grams, will be held in future years. 

It is felt that by attending these Open 
Houses visitors to our campus will not 
only learn something of the way an engi- 
neering college operates but also will see 
some of the spirit and cooperation that 
exists between the students and faculty 
of the University of Illinois. The entire 
engineering campus is opened to inspec- 
tion, and it is hoped that such an inspec- 
tion will aid students considering an 
engineering education in selecting a uni- 
versity and will aid undecided students 
in selecting a field of major study. The 
better understanding of the operations 
of this college should help the people of 
the state to better understand the im- 
portance of their continued suport of a 
state university. 

If such an Open House were poorly 
planned the net result would directly op- 
pose the desired result. Instead of gain- 
ing a favorable impression of the College 
of Engineering and realizing that it is 


Testing of metals with a Charpy impact 


Laboratory, 


something in which the State of Illinois 
should take pride the impression would 
be negative or, at best, indistinct. There- 
fore the planning for the 1953 Engi- 
neering Open House began shortly after 
the start of the fall semester of the 
1952-53 school term. One of the first 


jobs to be done after the various com- 


mittees necessary to a successful Open 
House had been selected was the job of 
publicity. Letters were sent to the prin- 
cipals of every high school in the state 
telling them that there was to be an 
Engineering Open House and inviting 
anyone interested to attend. The first 
such letter was mailed November 10, 
1952. In subsequent letters the princi- 
pals were informed of the time schedule, 
room facilities, parking facilities, and 
other information pertaining to their 
visit to our campus. The large numbers 
of high school students attending the 
Open House is witness enough of the 
success of this program. 

In addition to the work done on indi- 
vidual displays by the various engineer- 
ing departments at the University it was 
necessary to have a central committee 
in charge of physical arrangements to 
coordinate these displays. Without ar- 
rangements for bus service to the out- 
lying displays, room reservations for 


machine in the Metallurgy 
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Students demonstrating the pouring of aluminum castings in the University 


of Illinois Foundry. 


weekend guests, lunch stands, signs, and 
a multitude of other special effects the 
Engineering Open House could never 
have been run as smoothly as it actually 
was. There is little doubt that services 
like those mentioned here were given 
little or no thought by the majority of 
the guests at the Open House, but 
nevertheless the work done on_ these 
arrangements was invaluable to its suc- 
cess. 

So that programs for the Engineering 
Open House could be circulated as part 
of the publicity campaign it was neces- 
sary that they be printed early in the 
planning period. This forced depart- 
ments of the College of Engineering to 
not only have a general plan for their 
displays in the Open House but to know 
just what to display several months be- 
fore the Open House was to take place. 
The final rewrite of all articles for the 
program was turned in to the program 
committee early in December for the 
Open House the following March. The 
various departments did a fine job of 
advance planning, and each individual 
display contributed in some way to the 
over-all success of the Engineering Open 
House as a whole. The fine cooperation 
between students and faculty of every 
department and the time so unselfishly 
contributed by both made the Open 
House possible. 

In addition to displaying physical 
equipment and educational facilities each 
department made an effort to “put on 
a show” for the visitors to the campus. 
An effort was made to display the things 
that would hold the most interest for the 
greatest number of people. The Me- 
chanical Engineering Department dis- 
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played their foundry during the pouring 
of cast iron, aluminum, and brass. It 
was possible to follow the manufacture 
of small engines by first seeing the parts 
cast in the foundry and then seeing them 
machined and assembled in the machine 
tool laboratory. Other exhibits by the 
Mechanical Engineering Department 
were the educational unit power plant, 
air conditioning test setup, welding, and 
automotive engine tests. The Electrical 
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The sport car on display in the Internal Combust 


Engineering Department, on the other 
hand, displayed apparatus showing some 
of the less known properties of electron- 
ics. Among their equipment were such 
things as eddy current heating, artificial 
lightning, and radar in operation. The 
Theoretical and Applied Mechanics De- 
partment displayed the testing of a large 
concrete cylinder in compression because 
of the explosive nature of the failure. 
By planning exhibits in a manner simi- 
lar to that of these departments the 
interest of the general public was cap- 
tured and held throughout the entire 
Engineering Open House. 

The work done by the various com- 
mittees of the Engineering Open House 
can hardly be overemphasized. The cen- 
tral committee, made up of the chair- 
men of the special committees and under 
the chairmanship of the general chair- 
man, planned the over-all policies of the 
Open House and, together with an exec- 
utive committee made up of student 
representatives from each department of 
the College of Engineering, coordinated 
the work of these departments. The 
faculty advisors, under the chairmanship 
of Prof. J. E. Williams of Electrical 
Engineering, worked with the student 
representatives from their departments 
on initial planning and final execution 
of plans for the Engineering Open 
House. 

It is hoped that every Engineering 
Open House in the future will be fa- 
vored with the same spirit and coopera- 
tion that favored the last one. It is felt 
that with such spirit each Open House 
will be as successful as this one. 


ion Laboratory of the M. E. 


Department was one of the many attractions of the 1953 Engineering Open 


House. 
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BOOK REVIEWS 


by Paul E. LaViolette, E.E. 


PRINCIPALS OF NUMERICAL 
ANALYSIS 


by ALSTON S. HOUSEHOLDER 
McGraw-Hill, $6.00 


Another addition to McGraw-Hill’s 
International Series of Pure and Applied 
Mathematics is this book by Alston S. 
Householder, Head of the Mathematics 
Panel at Oak Ridge National Labora- 
tory. Dr. Householder organized the 
computing group which, in December 
of 1948, became known as the Mathe- 
matics Panel providing mathematical, 
statistical, and computing services for 
the entire Oak Ridge Laboratory. 

Written as a unified presentation of 
the mathematical principles underlying 
most computing methods, “Principles” 
is designed more for the senior-graduate 
courses or for directors or mathema- 
ticians of computing groups who wish 
to invent, improve or evaluate tech- 
niques than for the casual mathematical 
minded browser. The book is directed 
toward digital computation and_ tech- 
niques for making estimates of errors 
are indicated whenever possible. Func- 
tional equations are not discussed, but 
emphasis is placed upon the methods of 


PRINCIPLES OF 
VUMERICAL 
ANALYSIS 


ALSTON S. HOUSEHOLDER 


Onk Ridge Nasional Laboratory 


INTERNATIONAL SERIES IN PURE 
AND APPLIED MATHEMATICS 


os 
McGRAW-HILL BOOK COMPANY 


solving the finite systems, and perform- 
ing the interpolations which are required 
in the digital solution of functional 
equations. All are approached with a 
strictly theoretical approach. 

Matrix applications, inversion and 
determination of eigen values and vec- 
tors as well as a brief discussion of the 
Monte Carlo method are discussed and 
correlated with existing old techniques 
to form a useful help as a background 
for those seeking to devise and evaluate 
routines for numerical computations. 
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With a view to making the book 
useful to the reader who has not ad- 
vanced beyond calculas, the author de- 
velops the necessary theory of matrices 
and determinants and the theory of 
equations and to presuppose only as 
much of the theory of complex variables 
as such a reader might have. 


NEW WORLD OF THE MIND 


by J. B. RHINE 
& Assoc., $3.75 


Sloan & 


It happened during World War II. 
A woman dreamed that her son was 
being crushed by a palm tree which fell 
across his tent. Terrified, she called his 
name aloud and woke up. On a Paci- 
fic Island several thousand miles away, 
her son, thinking he heard his mother’s 
voice, rushed outside, his tent to see 
where it might be coming from. Just 
then a tree crashed into his tent, direct- 
ly across the cot where he had been 
sleeping. He wrote his mother of the 
event, convinced that his dream saved 
his life. Not until later did he know 
that she had had a similar dream. 

At another time, an army sergeant 
from Kokomo, Indiana, on being trans- 
ferred to Augusta, Georgia, a distance 
of 700 miles, shipped his large, yellow 
tomcat in an express car to Augusta. 
Soon after it arrived in Georgia, the 
cat left the sergeant and in about three 
weeks found its way back to the farm 
at Kokomo, where it was easily identi- 
fied by family and friends. 

These are only two examples of ex- 
tra-sensory perception (ESP) cited by 
Dr. J .B. Rhine in his latest book, ‘““New 
World of the Mind.” Opening a new 
field to scientific research, Dr. Rhine 
takes the age old mysteries of telepathy, 
clairvoyance, precognition, and the in- 
fluence of mind over matter, out of the 
realm of superstition and places them in 
the domain of science. “‘Para-psycholo- 
gy’ is the technical word embracing the 
whole subject. In his para-psychology 
laboratory at Duke University, Dr. 
Rhine and his associates have run thous- 
ands of tests to establish the fact that 
ESP exists. He has succeeded in doing 
this and his methods have now been 
recognized even by those who formerly 
scoffed at ESP. Dr. Rhine, himself, 
however, is the first to admit that only 
the eroundwork has been established. 
What lies ahead presents a challenge to 
all thinking persons—a new world of 
the mind that can conceivably affect 
every aspect of our lives from science to 
religion. 

Psychic experiences are nothing new 


to the world. What is new,” however, 
is Dr. Rhine’s approach to studying 
these psychic phenomena. Realizing that 
the measurements afforded by the 
known physical sciences were not suf- 
ficient to measure ESP experiments, 
Dr. Rhine set about constructing his 
own laboratory tests under rigid control 
conditions. Perhaps the best known test 
which he and his staff devised was a 
set of cards to test telepathy. The sub- 
ject was seated on one side of a screen 
and the “sender” on the other. The 
subject was then instructed to write 
down the symbol which appeared every- 
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time a card was turned over. Thousands 
of such tests showed that chance alone 
could not have accounted for the scores. 
Seeking still more perfect experimental 
conditions, Dr. Rhine increased the 
distance between the subject and the 
sender, even to the point of placing 
them in different buildings. The scores 
again ruled out the possibility of chance. 


Similar restrictions were placed on 
experiments in other fields of ESP, so 
that Dr. Rhine gives proof to his con- 
clusions by the results of his laboratory 
tests. After studying the psychic factor 
in humans for many years, Dr. Rhine 
and his staff became interested in psi 
in animals. After collecting numerous 
accounts of the homing of pets, such 
as the case of the yellow cat, (known 
as psi-trailing), Dr. Rhine became con- 
vinced that animals are capable of psi, 
and this is one of the projects now 
under study. 

Dr. Rhine’s book will be read with 
interest by those who approach the prob- 
lem from a scientific point of view. 
Those who expect a journal of psychic 
experiences will be disappointed, for Dr. 
Rhine uses these only as illustrations. 
He reviews what has been done up to 
now, the present stages of the research, 
and the problems and challenges that 
lie ahead. 
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There’s plenty of ‘head room”’ for you at Boeing 


If you are a senior in any field of en- 
gineering, it would be advisable to 
consider the advantages of a career at 
Boeing after you graduate. 


Boeing, for instance, makes a policy 
of “promoting from within.” Regular 
merit reviews give you steady opportu- 
nity and recognition. And in a com- 
pany with a growth record like Bocing’s, 
there’s always plenty of “head room”’ to 
move into. 


Another advantage at Boeing is career 
stability. Boeing has grown practically 
continuously during its 37 years of op- 
eration. Today Bocing actually employs 
more engineers than even at the peak 
of World War II. 


1954 


Still another Boeing advantage is 
the variety of experience and contacts 
available to you here. Boeing is con- 
stantly alert to new materials and tech- 
niques, and approaches them without 
limitations. Extensive subcontracting 
and major procurement programs — all 
directed by engineers—give you con- 
tacts with a cross section of American 
industry. Aviation, in fact, is unique 
in its variety and breadth of application 
—from applied research to production 
design, all going on at once. 


At Boeing you’d work in Seattle, 
Washington, or Wichita, Kansas — two 
fresh, modern cities with a wide variety 
of recreational facilities, fine shopping 
and residential districts, and universities 


which provide excellent graduate study 
courses. ‘The company will arrange a 
reduced work week to permit time for 
this study and will reimburse tuition 
upon successful completion of each 
quarter’s work. 

There are openings in all branches 
of engineering (mechanical, civil, elec- 
trical, aeronautical, and related fields) 
for DESIGN, PRODUCTION AND 
RESEARCH. Also for servo-mecha- 
nism and electronics designers and ana- 
lysts, and physicists and mathematicians 
with advanced degrees. 

For further information, 

consult your PLACEMENT OFFICE, or write 

JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 
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Where, O where, did that formula go? 


Big brain session in C.E.H. 
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Precision, high-speed winding 


IRC WINDING SKILL OFFERS 


«REALISTIC SAVINGS TO INDUSTRY 
— BASIC TECHNIQUE 
Wire element is uniformly and. 5 A : 
fghtly wound on an isulatea §= | «Ss: « « 7 Other reason why engineers specify IRC Resistors 
core. Axial leads or other termi 
nations are secured to element 
_by automatic machinery. Insu- 


Savings in the initial cost and assembly of component 


lated housing may be used o parts are an increasingly important factor to electronic 
_ engineers. That’s why they depend upon IRC for their 

IC EXAMPLES resistor requirements. IRC’s mastery of winding wire 
minis! = elements—dating back more than 25 years—today pro- 

A Wound oe vides a wide variety of unique units that offer realistic 


possibilities for savings. 
IRC Type WH Insula dW 


= 


‘PW 4 WATT ! 


IRC 4-watt Insulated Power Wire Wounds 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St., Phila. 8, Pa. 
Uhonrever the Circuit, Say AW In Canada: International Resistance Co., Toronto, Licensee 


IRC340 PW7-7W 
20001 10% 


IRC 7 and 10 watt Power Wire Wounds - 
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«7 guess I was like many graduating en- 

gineers. I didn’t really know what I 
wanted to do. When the Allis-Chalmers 
representative visited the campus, and 


ELECTRONICS—Modern way to dry 
sand cores is with Allis-Chalmers Foundro- 
matic Sand Core dryer. Revolutionary new 
process dries cores in minutes instead of 
hours. 


PO ompact and safe switch- 


T | WER—Neat, c 

3 | gear installation is big improvement over 
0 | open framework and knife switches in older 
if installations. 
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ning Counse Helped 
Me Find the Work | Like’”’ 


says HUGH C. SELLS, 


Syracuse University, BS—1942 
and now Manager, Knoxville District Office 


described their Graduate Training Course, 
it sounded like the type of postgraduate 
training I really needed. 


“What appealed to me then—and still 
does—is the broadness of the program. 
Here is a company filling a unique spot in 
industry. It makes important, specialized 
equipment for almost any industry you 
can name.” 


Wide Choice of Activity 


“Tt’s like a big department store for in- 
dustry. But that isn’t all! In addition, it 
offers a wide choice of activity within each 
of these many product groups... whether 
it be sales, design, research or production. 


“After getting the broad look at indus- 


1. It’s well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. 


2. The course offers a maximum of 24 
months’ training. Length and type of 
training is individually planned. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 


4. He may choose the kind of power, 
processing, specialized equipment or 
industrial apparatus with which he will 
work, such as: steam or hydraulic, 
turbo-generators, circuit breakers, unit 
substations, transformers, motors, con- 
trol pumps, kilns, coolers, rod and ball 


Foundromatic is an Allis-Chalmers trademark. 


Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 


ALLIS-CHALMERS <Ac) 


try the program offers, my interest began 
centering on Service and Erection of large 
equipment. This led me into many depart- 
ments of the company, and I learned about 
everything from steam turbines to sifters 
for flour mills.” 


Valuable Background 


“The transition from service to sales 
was natural. The background of service 
and erection work proved very valuable. 


“So you see, whether you think you 
know what you want to do or not, the 
Allis-Chalmers Graduate Training Course 
is so flexible, so broad in its scope, you 
have a real chance to find yourself. Best of 
all, you don’t have to waste time doing it.” 


mills, crushers, vibrating screens, recti- 
fiers, induction and dielectric heaters, 
grain mills, sifters, etc. 


5. He will have individual attention 
and guidance in working out his train- 
ing program. 


6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca- 
tions he can alter his course of training 
to match changing interests. 


For information watch for the Allis- 
Chalmers representative visiting your 
campus, Or call an Allis-Chalmers dis- 
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 


31 


by Charles Runyan, E.E. ‘57, and Frank Krbec, Gen. E. ‘57 


GLENN ZIEMAN 


If you are looking for a busy Illini 
engineer, just visit the Sigma Phi Delta 
house and ask for Glenn Zieman. You 
will be lucky if you find Glenn, a jun- 
ior in mechanical engineering at home, 
for he divides his time between studying, 
acting as chairman of the St. Pat’s Ball 
committee, and the Engineering Coun- 
cll: 

Glenn came here from Lake Forest 


GLENN ZIEMAN 


High, where he coached and ran on 
the track team. At Illinois he is foster- 
ing his interest in athletics by playing 
an occasional game of tennis. On cam- 
pus, Glenn is a member of several pro- 
fessional groups, including ASME, the 
Rocket Society and the advanced 


ROTC: 


Some plans for this year’s St. Pat’s 
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Ball were revealed by Glenn. It will 
be held at George Huff Gym on March 
13, 1954, and will feature an Ugly Man 
contest, selection of the Knights of St. 
Pat, and displays by professional socie- 
ties. 

After Uncle Sam lets him go, Glenn 
will seek an administrative position in 
mechanical engineering. Asked why he 
chose engineering as a career, Glenn re- 
plied that he has been interested in sci- 
ence “fromthe cradle up;” maybe his 
hobby of tinkering with alarm clocks in- 
fluenced his decision. 


DR. JOHN D. RYDER 
Doctor John D. Ryder, head of the 


Electrical Engineering department, came 
to Illinois from Iowa State College. 
He was born in Columbus, Ohio, in 
1907. He received his B.E.E. degree in 
1928, and a year later, his M.S. de- 
gree from Ohio State University. He 
then obtained a position with General 
Electric where he specialized in elec- 
tronics work and the development of 
the thyratrons. 

In 1931 Dr. Ryder joined the Bailey 
Meter Company of Cleveland, Ohio, as 
supervisor of the electrical and_ elec- 
tronic section of the Research laboratory. 
He holds 24 patents in his work, cover- 
ing temperature recording and _ auto- 
matic control applications of electronics. 
Equipment now being manufactured 
under these patents include the Bailey 
‘“Pyratron” group of devices and the 
General Electric and Weston  photo- 
electric potentiometers. 

In 1941 Dr. Ryder became an as- 
sistant professor of electrical engineer- 
ing at Iowa State College. He con- 
tinued at that position until 1944, when 
he became professor of electrical engi- 
neering in charge of electronics’ courses. 


That same year he was awarded his 
Ph.D. in electrical engineering by Iowa 
State. He became assistant director of 
Iowa Engineering Experimental Station 
in 1947. In September of 1949 he as- 
sumed his present position at Illinois. 
Dr. Ryder is the author of two text- 
books, Electronic Engineering Princi- 
ples (Prentice-Hall, Inc.) and Network 
Lines and Fields (Prentice-Hall, Inc.) ; 
the former is being used in the course, 
E.E. 340. He has written many other 


DR. JOHN D. RYDER 
authoritive papers on D. C. and A. C. 
motors, vacuum tube voltmeters, net- 
work analyzers, and electronics. 

Dr. Ryder is a member of electronics 
committee, education committee, and 
all of the American Institute of Elec- 
trical Engineers. He is also a member 
of the Adavncement of Science, and 
numerous honor fraternities, some of 
which are Tau Beta Pi, Eta Kappa Nu, 
and Sigma Xi. 

Professor Ryder was married in 1933. 
He has a 16 year old daughter, Bar- 
bara, and a son nicknamed “Mac”, 13 
years old. Besides his children Dr. Ryder 
has an interesting hobby, color photogra- 
phy, and he has several thousand Koda- 
chrome photographs of western national 
parks. He is also a “ham” radio opera- 
tor of his own station WOVDE. 

The combination of education and in- 
trest in activity marks Dr. Ryder as 
one of the more distinguished personal- 
ities on the engineering campus. 


LISLE A. ROSE 


In the year 1947 amidst the scramble 
for education by many World War II 
veterans the University of Illinois ran 
up against some tough problems. Ad- 
ditional men were needed for admin- 
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ab MAINTAIN a top position in the 
aircraft industry for more than 36 years re- 
quires the engineering of new designs through 
the application of engineering experience plus 
imaginative thinking. Chance Vought Aircraft 
has offered the opportunity for such a career 
since the day of its founding in 1917 when it 
began the design of the VE-7, a two-seated 
biplane which was redesigned for the Navy as 
the VE-9. 

During the past 36 years young engineers 
and scientists have been an important source 
of these new ideas. Today, more so than ever 
before, many interesting career opportunities 
are available at Chance Vought as the com- 
pany designs the latest versions of the F7U-3 
Cutlass, the “Regulus” guided missile and other 
high speed fighter aircraft projects. 


Dallas 


FEBRUARY, 1954 


: The achievements of the past 36 years at . 


Chance Vought, great as they have been, offer 
little means of evaluating fully the potential of 
aviation’s future. If you are interested in a po- 
sition with an unlimited future, a position with 


the constant responsibility of evaluating and — 


applying new ideas, if you are interested in 
working for a company with a wealth of experi- 


ence in its line and yet ambitious to create the — 
latest designs in its field, investigate the em- 


ployment opportunities at Chance Vought. 


Engineering and scientific graduates are 
invited to contact their Placement Officer to 
arrange for a personal interview when the 


Chance Vought Engineering Personnel Repre- — 


sentative visits on campus. 


CHANCE VOUGHT AIRCRAFT 


INCORPORATED 


‘Texas 
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istrative posts in all colleges and among 
them came Professor Rose, as director 
ot engineering informations and publi- 
cations. 

With a firm background in education 
he has ably filled the job of a public 
relations administrator in engineering. 
Professor Rose’s experience goes back 


LISLE A. ROSE 


twenty-eight years, to graduation from 
the University of Chicago. There he 
completed his formal study with a Doc- 
tors degree in literature and a nod 
towards American History. His inter- 
ests soon focused themselves on the en- 
gineering profession. He became a liai- 
son man who promoted information on 
problems of engineering education, and 
has assisted in planning better programs 
for young engineers. Professor Rose be- 
lieves in a well-rounded education which 


would include more of the humanities 
and social science courses. He realizes 
the great need for this knowledge in 
the world of today and the success of 
Illinois engineers proves his point. 

Professor Rose has held teaching po- 
sitions at Culver Miliatry Academy, 
the University of Chicago, and Michi- 
gan Tech, where he became a depart- 
ment head in 1939 and public relations 
director in 1945. He’s written several 
publications on the subject of engineer- 
ing education and is credited with many 
reports. His fields also include eco- 
nomics and government, and problems 
which influence their roles in history. 
History is one of his favorite subjects. 
He probably knows more about the 
civil war than did Ulysses Grant him- 
self. 

Professor Rose holds the local chair- 
manship for the 62nd annual meeting 
of the Society for Engineering Eduction 
which is holding its convention here in 
1954. He is a Fellow of the Royal 
Society of Arts, Manufactures, and 
Commerce. In general, however, Pro- 
fessor Rose concentrates his activity and 
ability from his office in the C. E. 
building. From there he cooperates with 
other staff and faculty members on new 
educational projects which help mold the 
student of today into the engineer of 
tomorrow. 


Confucius says, “Modern women put- 
ting up such a false front, man never 
knows what he is up against.” 


Ken: “What did the usherette say 
when her strap broke?” 

Ray (a non engineering student) “I 
dunno.” 

Ken: “I have two down in front.” 


“Of course I love you, Tom,” and 
she took off her stockings. “We will 
have the sweetest little bungalow,” and 
she took off her sports sweater. ‘““We 
will have a lot of little flower beds,” 
and she took off her skirt. “Tom, dear, 
why can’t we be married in the spring 
when all the world is filled with laugh- 
ter?” and she took off her camisole. “If 
you prefer the fall I prefer it too, be- 
cause we are as one, sweetheart,” and 
she took off her petticoat. “Tom, dear, 
tell me once more that you love me,” 
and she removed her last vestige of 
clothing. ‘““Tom, honey, I better say 
goodnight for I have to get up early 
in the morning.”” And she hung up the 
receiver. 

* * %* 


* 


Fie upon thee, little man 

With thy slide rule in hand: 

Seated at your work all day 

While your roommates drink and 
play: 

Throw away your graphs and charts 

Now’s the time to switch to arts. 


When Sue returned from a ride, her 
mother noticed that one of her shoes 
was muddy. 

“Why is your right shoe muddy and 
and not your left?” she asked. 

“T changed my mind,” Sue answered. 


They say that Professor K. Cycle 
gives a well-rounded course in commun- 
ications. Everything that he doesn’t give 
in class during the semester he includes 
on the final examination. 

The man didn’t say a word when he 


ran over his cat with a steam roller. 
Just stood there with a long puss. 
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What the devil did he want in that galley. 
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“In this manner,” 
“there came out ten galleys fully armed, between the 
hours of three and nine.” In 
the Turks, the Arsenal turned out a hundred fully out- 
fitted galleys in a hundred days. 


How Venice Built Liberty Ships 


In the 15th Century 


Venice, the world’s first modern state, apparently 
created the first true assembly line. 

Throughout the 15th and 16th centuries, a Venetian 
water basin called the Arsenal, which employed 16,000 
men and manufactured everything from cannon to nails, 
was the world’s largest industrial plant. There Venice 
built a standardized trading vessel which could be quickly 
converted into a galley of war. 


When finished, the galley was towed slowly down a 
canal, and, as it passed, workmen reached out of win- 
dows on either side and loaded on its equipment. When 
the vessel reached the end of the street, everything neces- 
sary was on board, including cordage, oars, armament, 
food, and a full complement 


of men. 


wrote a Spanish visitor in 1436, 


1570, during the war with 
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Role of the Engineer 


in the Navy 


by Joe Endres, Chem. ‘54 


Since the advent of the industrial 
revolution, the field of engineering and 
the natural sciences relating to engineer- 
ing have expanded considerably. The 
broad expansion of industry has necessi- 
tated the subsequent specialization by 
the engineer. The engineer must still 
acquire a good knowledge of the basic 
engineering principles, but then usually 
concentrates upon a particular phase in 
his field of engineering. 

Let us say for example that one is a 
civil engineer. A civil engineer may 
option in such courses as structural, or 
sanitary or possibly railway engineering. 
The basic principles for each of these 
options is the same, but since there is a 
particular amount of specialized training 
needed in each case, each is given a spe- 
cial name. However, each of the above 
mentioned options is basically related to 
the general field of civil engineering. 
Thus, it is relatively easy for a civil 
engineer, or any engineer as a matter of 
fact, to shift from one job to another. 

The skilled and semiskilled worker 
on the other hand finds it difficult to 
shift from one job to another. A worker 
has developed a special skill which is 
particular for his type of job. He is 
therefore able to do his job better than 
anyone else. This is the usual arrange- 
ment between the worker and the engi- 
neer found in industry. 

So, too, the military forces of today 
have realized the advantages of training 
its personnel in a manner described 
above. Such a system is widely employed 
in the Navy of today. The enlisted men 
in the Navy are trained for a particular 
type of job or duty, while the line 
officers are given a general training 
course. Thus the officer is capable of 
taking over and coordinating any type 
of job. 

The Navy has established Naval Re- 
serve Officer Training Units at fifty- 
two universities and colleges throughout 
the country for the purpose of training 
line officers. The line officer, whether he 
be an engineer or sociology major, is 
required to complete certain courses in 
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Naval History, Ordnance and Gunnery, 
Navigation and Aerology, Naval Ma- 
chinery, Damage Control and Military 
Law. 

To augment the experience and train- 
ing of the potential officer, each candi- 
date is required to complete three sum- 
mer training cruises during his four 
years at college. 


When a midshipman first boards a 
ship for his summer cruise he is surprised 
at the compactness of the machinery and 
equipment. After his first tour through 
the ship, the midshipman sees that the 


naval warship is highly mechanized. He 
sees that the operation and maintenance 
of the ship requires that every man do 
his job correctly. The heaviest burden 
falls upon the Engineering Department 
and the men assigned to it. Since we are 
particularly interested in engineering, let 
us look at the organization of the engi- 
neering department aboard a_ typical 
ship. 

The head of the department is the 
engineering officer. This officer has cog- 
nizance over all the men and equipment 
assigned to his department. The depart- 
ment is broken down into divisions, with 
a line officer at the head of each of the 
divisions. Each division is made up of 
enlisted men trained for a particular job, 
such as boilerman, machinist mate or 
electrician’s mate. The engineering divi- 
sions operate and maintain all the equip- 
ment assigned to them, and any other 
equipment assigned to some other de- 
partment which dozs not have any men 
qualified to operate the equipment. This 
is but a superficial breakdown of the 
engineering department and the duties 
assigned to it. 

During the cru‘se the midshipman is 
assigned to the engincering department 
for two or three weeks. During this pe- 
riod, the midshipman stands watches 
with the enlisted men and the officers. 


—Courtesy the lowa Transit 
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He helps and watches the enlisted men 
in their work. Every opportunity is 
given the midshipman to actually operate 
and see the equipment used on board a 
ship. Thus, when the ‘“‘middie” gets back 
to his unit, and studies in detail the op- 
eration of the various pieces of equip- 
ment, he gets a better understanding of 
the equipment. 


There are numerous lectures given by 
the officers on such general subjects as 
special fire control equipment, electrical 
systems or boiler operation. 


The midshipman also is exposed to 
the administrative work involved in the 
proper operation of the department. The 
Navy requires that a complete record be 
kept of every piece of equipment and 
machinery assigned to the department. 
A record of any adjustments, replace- 
ments or alterations is kept in the history 
of a piece of equipment. If the equip- 
ment has any peculiarities or requires 
any special adjustment, this too is noted 
in these records. 


After completing his cruise the mid- 
shipman returns to college and completes 
his work. Thus, during his four years at 
school the student receives training in 
his chosen field plus the theoretical and 
practical training required by the Navy. 

When the midshipman finishes his 
schooling he receives a commission as ar 
ensign, and is assigned to a ship. Likely 
as not he will be assigned to the engi- 
neering department. The officer now 
has to learn how to handle men, and to 
perform the necessary administrative du- 
ties required of an officer. Because of 
the complexity of naval warfare and 
ship board operation, the actual opera- 
tion of the ship and its equipment is 
entrusted to the enlisted men. The of- 
ficers act as a supervisory group. How- 
ever, the officer still is required to know 
the operation of the equipment. He will 
be responsible to see that the proper 
orders are given. 

Thus the engineer in the Navy does 
two jobs. He uses his technical knowl- 
edge to supervise the operation of his 
men and the equipment that they oper- 
ate. The officer-engineer also has many 
administrative and executive duties to 
perform. 


The officer who does not wish to stay 
in the services can use the technical and 
administrative training that he has _ re- 
ceived in a civilian job. The engineer 
has been able to use his engineering 
training, has learned leadership, and has 
learned some administrative procedure. 
Probably the most important thing that 
he has learned in the Navy is leadership, 
something that a man in college has lit- 
tle chance to develop. 


A philosophizing friend remarks that 
a man never knows whether he likes 
bathing beauties until he’s bathed one. 
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To the E. E. 


or Physics 
Graduate 


with experience in 


Radar 
or Electronics 


YOU WILL serve as technical 
advisor in the field to compa- 
nies and government agencies 
using Hughes equipment. 


TO BROADEN your field of 
experience in radar and elec- 
tronics you will receive addi- 
tional training at full pay 
in the Hughes Laboratories to 
become thoroughly familiar 
with Hughes radar and fire 
control equipment. 


AFTER TRAINING you will be 
the Hughes representative at 
a company where our equip- 

ment is installed; or you 


Here’s a new kind of career ~>==> will direct operation 


Hughes Research and 
Development Laboratories 
are engaged in a con- 
tinuing program for 
design and manufacture 
of advanced radar 

and fire control systems 


an military all-weather 


fighters and interceptors. 


Hughes Field Engineer 
G. R. Chambers in- 
structs a group of Air 
Force technicians in 
the operation and the 
maintenance of Hughes 
equipment. 


= 


=_- 


of Hughes equipment at 
a military base. 


THE GREATEST advancements 
in electronics are being made 
in this sphere because of mili- 
tary emphasis. Men now under 
35 years of age will find this 
activity can fit them for future 
application of highly advanced 
electronic equipment. 
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Hughes 


SCIENTIFIC 
AND 
ENGINEERING 
STAFF 


Culver City, Los Angeles County, Calif. 
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How engineers designed .0002” 
accuracy into a gear shaver table 


To get the high accuracy necessary in gear shaving 
Operations, engineers had to have extreme spindle 
rigidity. If the spindle could be held rigid, it would 
eliminate chatter and vibration. To get this rigidity, 
engineers mounted the table spindle of this gear shaver 
on Timken® tapered roller bearings. The result—a 
measurement of this gear shaver’s accuracy showed a 
maximum runout of .0002”, exceptional in view of the 
fact that these bearings have 17%” and 16%” bores. 


How TIMKEN” bearings hold 
spindles in rigid alignment 


Deflection is minimized, end-play and chatter 
eliminated because the tapered construction of 
Timken bearings enables them to take amy com- 
bination of radial and thrust loads. Line contact 
between rollers and races gives spindles wide 
support for extra rigidity. 


Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 


graduation will involve bearing applications. For 
help in learning more about bear- 


[MARK REG. U. 5. PAT. OFF. ings, write for the 270-page Gen- 
TAPERED ROLLER BEARINGS 2! 1nformation ManualonTimken 
bearings. And forinformationabout 
the excellent job opportunities at 
the Timken Company, write for a 
copy of ‘‘This Is Timken’’. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER = 
BEARING TAKES RADIAL @ AND THRUST -O- LOADS OR ANY COMBINATION ie 
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Leonardo da Vinci 


by Donna Rudig, E. Physics, ‘57 


Leonard da Vinci, considered by 
many to be one of the greatest geniuses 
of all time, had a versatile mind which 
explored every type of art and almost 
all of the sciences. He is considered to 
have been an artist, statesman, archi- 
tect, engineer, inventor, sculptor, musi- 
clan, natural philosopher, statistician, 
mathematician, and physiologist. 


Leonardo was born in the town of 
Vinci, in Tuscany, France, as the son of 
Ser Piero da Vinci, a Florentine law- 
yer. His first years of school were not 
as enjoyable to the young boy as was 
walking in the fields and hills surround- 
ing town. Often in those early years he 
preferred being alone in the hills paint- 
ing scenes, rather than playing with the 


Leonardo Da Vinci (1452-1519). 
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beys of his age. As he grew older he 
became more interested in school, and 
was soon solving many difficult mathe- 
matical and engineering problems which 
puzzled his teachers. When do Vinci 
was eighteen, the senior da Vinci became 
so enthusiastic over the boy’s artistic 
ability, that he sent him to study under 
the famous Florentine artist, Andrea del 
Verrocchio. 


The years between 1482-1499 were 
some of the most active and glorious 
ones of Leonardo’s life. Having by this 
time reached fame as an artist and scien- 
tist, Leonardo was invited to Milan, at 
the invitation of the Duke, Ludovico 
Sforza. While there, he invented arms 
and machinery for use in war. These in- 
ventions included a mowing machine (a 
vehicle surrounded by scythes to cut 
down enemy foot soldiers and_ horses, 
and motivated by a horse located in the 
middle of the contraption) and an arm- 
ored tank. But because most of his in- 
ventions were too advanced for that era, 
he turned his interests elsewhere. He 
made plans and models of the Milan 
cathedral, then supervised the building 
of it; acted as director of pageants and 
masques, improved the neighborhood 
canals and irrigation and produced a 
colossal equestrian statue of the father 
of the Duke. In 1496, in the nearby 
Dominician convent of Santa Maria 
delle Grazia, he painted the world fam- 
ous picture of the “Last Supper.” Dur- 
ing these years he extended his research 
of architectural difficulties and physics. 
He also studied statistics, dynamics, 
human and animal anatomy, geometry, 
Phenomena of light and shade, the sci- 
ence and art of bronze casting on a 
large scale, and better methods of city 
sanitation. In 1499 he made studies of 
the tides of the Exerxine and Caspian 
Seas, and submitted drawings and mod- 
els for canalization and control of the 
waters of Aron. 


In 1500 he returned to Florence to 
the service of Cesare Borgia, Duke of 
Romahna, as an architect and engineer. 
During this time he painted the picture 
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of “Mona Lisa.” In the year 1514 
Pope Leo X invited Leonardo to Rome, 
but friends of Michelangelo and Ra- 
phael prejudiced the Pope against da 
Vinci, who finding himself not welcome, 
returned to France in 1515. 

Back in France he planned canals 
and moats, and made drawings and 
maps of the territory of Naremma, Tus- 
cany, and Umnia between the Apennines 
and the Tyrrhene Sea. He planned the 
restoration of the palace of Frederic IJ 
and designed a new palace to be built 
at Amboise. 

Leonardo was the first painter to rec- 
ognize the play of light and shade upon 
objects, and was especially attracted to 
unaccustomed appearances, such as 
strange shapes of hills and rocks, or rare 
plants and animals. He studied optics, 
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Leonardo da Vinci's 
Flying Machine 


In the time of Leonardo da 
Vinci, men had to take great 
tisks to further the progress 
of science. The attempt at 
flight pictured here was 
made in 1505—with near- 
fatal results. 


—Courtesy International Business Machines 


persepective, libration, proportion, and 
muscular control, for his insatiable mind 
was always trying to find the laws and 
causes which nature hid. His architec- 
tural and engineering projects amazed 
even his fellow-citizens of Alberti and 
Brunelleschi. He was Watt’s precursor ; 
only he intended steam to project a mis- 
sile from a cannon. He devised a sort 
of snorkel which would allow a person 
to remain submerged underwater for 
long periods of time. An airplane which 
he designed included a board on which 
the operator lay and operated oars or 
wings with his feet. Many people be- 
lieve that at least one of his airplanes 
would have flown if it had been equip- 
ped with an engine. Leonardo was a 
true pioneer of science, working wholly 
for the future. A hundred years before 


Bacon, he shower a firmer grasp of the 
principles of experimental science than 
did his successor. He had knowledge of 
many things which Newton, Gallileo, 
and Harvey would someday discover; 
but much of his knowledge was kept 
from mankind for years, since he wrote 
all his notes lefthanded, backhanded, 
and right to left across the page, which 
was hard to decipher. 

On Easter Eve in 1519, Leonardo 
felt the end was near and made his will, 
then, on the day of his death, he re- 
newed the Sacraments of the Church. 
He died on May 2, and was provisor of 
three different masses in three different 
churches in Ardroise. Sixty poor men 
were torch bearers in the funeral pro- 
cession to St. Florentin, where he was 
buried. 


this application of a familiar tech- 
nique for studying stresses. In this 
case, it was used to develop gears 
that are less than 5 inches in 
diameter yet easily transmit over 


1000 horsepower. 


Inherently, the design and de- 
velopment of aircraft engines offers 
unusual opportunities for applying 
basic engineering principles 
learned in school. In few other 
places can a technical graduate 


utilize his education and abilities 


teeth for a 1000 h.p. bite... 


Undoubtedly you will recognize 


more fully — gain recognition and 


advancement. 


Many of our engineers who had 
important roles in developing the 
most powerful jet engine known to 
be in production — rated in the 
10,000-pound thrust class — are 


still in their twenties. 


To those young graduates who 
can see the career possibilities in 
the rapidly evolving field of air- 
craft propulsion, we can offer a 
real opportunity for growth and 


professional development. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


East Hartford 8, 


Connecticut 
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Cross section of an electric drill 
showing Needic Bearings used on 
the intermediate shafts and on 
the spindle. Note that two of 
these bearings are the closed-end 
type which ect as efficient and 
economical seals on shaft ends. 
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TORRINGTON NEEDLE BEARINGS 


help make products more 


These days, design engineers have 
to consider sales charts as well as 
blueprints and specifications. 
Two portable electric drills, 
for example, may have the same 
capacity, the same speed, the 
same chucks and the same price, 
yet one may outsell the other. 
Factors like overall appearance, 
compactness, and light weight 
often contribute to product 


Success. 
Unique Design 
Promotes 
Compact Designs 


The Torrington Needle Bearing 
has been used in many products 
because of the weight and space 


savings it affords. Its unique de- 
sign—a thin hardened outer shell 
retaining a full complement of 
small diameter rollers—gives it 
maximum capacity in minimum 
space. In fact, for its size and 
weight, the Needle Bearing can 
carry higher radial loads than any 
other type of anti-friction bearing. 


Permiis Reduction 
in Size and Weight 
of Related Parts 


In the electric drill shown here 
the small size of the Needle Bear- 
ing permits close shaft center 
distances to make for overall 
compactness. And, since Needle 


THE TORRINGTON COMPANY 


Torrington, Conn. * South Bend 21, Ind, 


compact 


Bearings are press-mounted in 
plain round housing bores—with- 
out retaining rings or shoulders— 
housings can be made smaller and 
lighter, The fact ‘that Needle 
Bearings require no inner race 
when running on hardened shafts 
results in further savings, without 
sacrificing capacity or durability. 

Needle Bearings are in use on 
many other products where com- 
pactness and light weight are im- 
portant design factors. Aircraft, 
small gasoline engines, hydraulic 
pumps and materials handling 
equipment are just a few of the 
products that utilize the Needle 
Bearing’s high capacity and small 
size to good advantage. 


District Offices and Distributors in Principal Cities of United States and Canada 
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Make-Up of the 
Technograph 


by Tom Brody, M.E. ‘56, and Don Kesler, E.E. ‘56 


Of all the numerous operations that 
go into the preparation of the Tech- 
nograph each and every month, the 
actual process of ‘‘make-up” is perhaps 
the least exciting, but certainly one of 
the most important. What constitutes 
“make-up ?”’ 

The “make-up” staff consists of Don 
Kesler, ‘make-up’ editor and six as- 
sistants, Sandra Rains, Richard Gustaf- 
son, Craig Soule, Millard Darnall, 
Larry Geer, and John Erickson, all 
under the supervision of Tom Brody, 
assistant editor of the Technograph. 


Make-up begins with the editorial de- 
partment’s monthly assignments, which 
must be given with consideration to the 
size of the magazine. As with all other 
magazines dependent on advertising as 
its mainstay, the Technograph’s make-up 
must necessarily be arranged to best 
compliment our advertisers, all of whom 
are accustomed to national coverage in 
all the better professional and trade 
journals of engineering and_ related 
fields. With each ad insertion order 
comes a request for the position desired. 
Typical requests are ‘“‘a right hand page 
in the rear or the front,” “best possible,” 
and “inside right front cover.” Natural- 
ly an advertising company doesn’t want 
its ad to appear facing the ad of a com- 
petitor, and it is not uncommon for 
several oil, steel, rubber, chemical, air- 
craft, and tool concerns to have com- 
petitive ads in one issue of the T’echno- 
graph. In case of duplicate requests, 
preferance is given to the regular ad- 
vertisers. 

The advertising “dummy” is com- 
piled with the assistance of Paul LaVio- 
lette, business manager for the Techno- 
graph. ..The “proofs” of the ads are 
pasted in before any of the ‘‘copy” or 
written material, called “galley” is in- 
serted. The “galley,” after being proof- 
read by the editorial staff, is returned 
in the columnar form, of the same width 
as it will appear in the complete maga- 
zine. Chis pasting up of the master copy 
or dummy is the most time consuming 
single operation of the Technograph’s 
monthly production cycle. Pictures or 
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“cuts” are gathered and processed by 
Howie Hadler, associate editor, and 
must all be printed as proofs. The cuts 
are then trimmed to size and each com- 
plete article is measured for an esti- 
mate of length. As the number of pages 
for each issue must be a multiple of 
eight, it is of utmost importance to 
know the length of each article, as well 
as that of the advertising. The only 
means of extending or condensing the 
space alloted for each article is to vary 
the space fo rthe title or “head,” and to 
fill in after an article with jokes, which 
are always on hand in the conventional 
galley form. 


As the advertising dummy _ takes 
shape, the articles are clipped in their 
respective places in order to see that 
the available space is all filled and to 
gain an overall picture of the magazine 
as a unit. The real headaches start from 
this point, with the actual arranging of 
each page, complete with pictures and 
“head.” The staff then cracks out the 
scissors, rubber cement, and blue pen- 
cils, and prepares for several long eve- 
nings. 

A typical article may have a total of 
fifty galley inches, two two-column cuts 
three inches high, one single column cut 
two inches high, and a three column 
width graph two inches high, giving a 
total of seventy inches of material for 
the article. Each in the Technograph 
contains thirty column inches, and if 
three pages have been alloted for the 
article, twenty inches are left over for 
the head. The picture “cuts” all require 
sub-titles or “captions,” as we call them, 
which, when combined for the four cuts 
mentioned above, will give approximate- 
ly five inches when printed. This leaves 
fifteen inches for the head. For most 
articles this size head is too large; con- 
sequently, five inches of jokes added at 
the end would leave ten inches for the 
head. The head may be one, two, or 
three columns as the article deserves 
and/or needs for a well balanced lay- 
out. The cuts must be arranged so as 
to produce a unit that is pleasing to the 
eye, and also in harmony with the ad- 


vertising that may or may not be along 
side the article. Also, since April of 
1953, the Technograph articles have 
been continuous—that is, they no longer 
are continued on page so and so as they 
were i nall previous issues of the Tech- 
nograph. Articles follow page for page; 
so the reader should not see a new para- 
graph as he turns the page to finish the 
article he is reading. This detail often 
necessitates tearing out the entire arti- 
cle, and starting all over, as does a 
slight error in figuring the total num- 
ber of inches for an article that is al- 
ready too long for a first class layout. 

Other tedious details arise with the 
placement of fractional page ads. Third 
page ads fit well, as they are half a 


~page high and two columns wide; quar- 


ter page ads are horses of a different 
color. They must be run side by side, 
because of their one-and-one-half column 
size, but must not be run four to a page 
in compliance with the requests from the 
respective advertisers. If our advertising 
alottment for a certain month is three 
quarter page ads, the make-up staff must 
compose a fourth ad for the Techno- 
graph to use the remaining space. By 
this time, the old clock says one a. m., 
and we decide to give up for that eve- 
ning. Several nites later, we find that 
we have all the articles pasted in, but 
all is not over. Each “cut” caption must 
be typed on sheets, corresponding to 
the number of column width of the cap- 
tion. This procedure must be repeated 
for “by-lines,” and “‘lead-ins,”’ which 
give the author and introduce the arti- 
cle, respectively. The table of contents, 
containing an up-to-date staff tally, and 
the captions for the frontispiece and 
cover, referred to as a unit, as the mast- 
head” must also be typed. Since the arti- 
cle‘s cut captions appear only on the 
separate typed sheets, the first few lines 
of each caption must be pasted below 
their respective “cuts” to aid the type 
setters after the captions have been cast 
on the linotype, according to their 
column width. The deadline is three 
a. m., and at this stage, we are ready 
for a quick trip to the Illini Publishing 
Company, where after half an hour of 
explanations and apologies to the type 
setters, we leave the T’echnograph for a 
few short weeks, that is until its time 
to start the cycle again. 


“Mister, if you think you can kiss 
me like that again, I’ll have something 
to say about it.” 

“Well, I’m going to, so start talk- 
ing.” 

“The light switch is right next to the 
piano.” 

When you knock at the door and find 
hubby home, then, brother, sell some- 
thing. 
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_THE DU PONT 


A major in glibness and a minor in 
solid information—those were the 
mythical requirements for a sales- 
man in the old days. But they really 
never sufficed for a man selling the 
products of chemical technology. 


‘Today, the diverse applications of 
Du Pont’s 1200 products and prod- 
uct lines create a need for trained 
sales personnel representing many 
different technical backgrounds. 
These men must deal intelligently 
with problems in chemistry and en- 
gineering applied to such fields as 
plastics, ceramics, textiles, and many 
others. 


Du Pont technical men are as- 
signed to various types of technical 
sales activity. In some spots they are 
equipped to handle all phases of sell- 


Technical 
Sales 


ing. In others they deal mainly with 
customer problems. Also, certain de- 
partments maintain sales develop- 
ment sections, where technical prob- 
lems connected with the introduction 
of a new product, or a new applica- 
tion for an established product, are 
worked out. 


For example, a technical man in 
one of Du Pont’s sales groups was 
recently called upon to help a cus- 
tomer make a better and less expen- 
sive hose for car radiators. Involved 
were problems in compounding, such 
as choice and amount of neoprene, 
inert fillers, softeners, accelerators, 
and antioxidants. Correct processing 
methods also had to be worked out, 
including optimum time and tem- 
perature of milling and cxtruding. 
The successful completion of this 


project naturally gave a good deal 
of satisfaction to the customer as 
well as Du Pont. 


In another case a customer wanted 
to reduce carbon contamination of 
arc welding rod stock. A Du Pont 
technical service man suggested 
changes in cleaning procedures that 
lowered contamination by 90 per 
cent. The new process also reduced 
metal loss during heat treatment—a 
benefit that more than offset the cost 
of the additional cleaning operations. 


Technical men interested in sales 
work usually start in a laboratory or 
manufacturing plant where they can 
acquire needed background. Depend- 
ing on their interest and abilities, 
they may then move into technical 
sales service, sales development, or 
direct sales. 


In any of these fields, the man 
with the right combination of sales 
aptitude and technical knowledge 
will find interesting work, and excep- 
tional opportunities for growth in the 
Du Pont Company. 


= 


i 
i 
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W. A. Hawkins (left), B.S.M.E., Carnegie 
Tech., demonstrates extrusion of ‘“Teflon’’ 
tetrafluoroethylene resin for a customer. 


ASK POR “Chemical Engineers at 
DuPont.” This new illustrated booklet 
describes initial assignments, training, 
and paths of promotion. Just send a 
post card to EK. I. du Pont de Nemours 


& Co. (Inc.), 2521 Nemours Building, 
Wilmington, Delaware. Also avail- 
able: ““Du Pont Company and the 
College Graduate” and ‘“‘Mechanica! 
Mngineers at Du Pont.” 


aU PONT 
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BETTER THINGS FOR BETTER LIVING 
. . » THROUGH CHEMISTRY 


James A. Newman, B.S. in Ch.E., North Carolina State (left), discusses study of optimum 
settings and conditions for carding nylon staple with Prof. J. F. Bogdan of North Carolina 
State’s Research Division. 


Watch “Cavalcade of America” on Television 
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How A Young Industry Proved Its Parts 


Were Interchangeable 


A dramatic and convincing demonstration was given 
in London in 1908 of the rapid progress toward stand- 
ardization that the United States had even then achieved 
in the manufacture of its automobiles. 


In February and March of that year, Henry M. 
Leland chose three one-cylinder Cadillac cars at random 
from the warehouse of the agency in London. The cars 
were taken to the Brooklands Race Track and there were 
completely dismantled. A control commission of the Royal 
Automobile Club of England scrambled the parts into 
three piles of 724*each and then replaced 89 of the parts 
with new parts from stock. ; 


Three new cars were reassembled from the piles of 
standardized parts without hand fitting. The only tools 
allowed were wrenches and screwdrives; files and emery 
cloth were forbidden. The cars were driven 500 miles 
over the Brooklands Track with only one minor adjust- 
ment. 


How to lick 
dust, moisture and acid fog 


prevalent in the atmosphere surrounding the 
Rumford, Me., mill of the Oxford Paper Company 
posed a problem in power circuit maintenance. The 
combination of these elements caused wooden 
structures and even over-voltage insulators to 
become conducting, resulting in phase-to-phase flashovers 
and burndowns when ordinary overhead wires were used. 
The solution of this serious problem was found 
by substituting Okolite-Okoprene Self-Supporting Aerial 
Cable for the open wires. According to company officials, the 
combination of Okolite high voltage moisture and heat resisting} 
insulation, protected by non-conducting weather and chemical 
resistant Okoprene sheathing, has eliminated this trouble. 


Tough jobs are the true test of electrical cable... and 
installations on such jobs usually turn out to be Okonite. 


SP insulated wires and cables 
8786 


ACS Evaporative 


Whether you operate 
an air conditioning sys- 
tem, a processing 
plant, or a hotel... 
if you use refrigeration, 
you can save 95% of 
the cooling water... 
and lots of money 

. With these effi- 
cient condensers. They 
combine a _ condenser 
and a _ cooling tower 

. evaporate 5% of 
the water instead of 
throwing all of it 
away. Built in 12 sizes, 
for use with either 


300-ton condenser being assembled. 
ammonia or Freon, 


For a_ position with a_ future 
inquire about the Frick Graduate 
Training Course in Refrigeration and 
Air Conditioning. Operated over 30 
years, it offers a career in a growing 
industry. 


RICK s 


WAYNESBORO, PENNA. 
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put 
yourself in 
his place... 


A year ago he was knee-deep in textbooks, 
plugging for his B.S. Tonight he’s on his 
way to Vancouver, or Miami, or Portland, 
Maine. ‘Tomorrow he’ll help an Alcoa cus- 
tomer make a faster ship, a stronger shovel, 
a lighter highway trailer. 


In Alcoa laboratories, plants and sales 
offices from coast-to-coast, ambitious young 
Sales Development Engineers are helping 
to make aluminum more useful, in more 
ways, to more people. We need more men 
just like them to help us meet ever-growing 
demands for Alcoa Aluminum . . . Alcoa 
**know-how”’. 


Maybe you are already thinking about 
trading your textbooks for a position in 
production supervision, industrial research 
or sales engineering. Tell us about it, give 
us an idea of your background in Chemical, 
Electrical, Mechanical, Metallurgical or 
Industrial Engineering. 


Good men go places fast with Alcoa, in 
their daily associations with leaders in the 
aluminum industry. Right now it may be 
quicker than you think from a seat in the 
classroom to your career with Alcoa. Why 
not find out? 


Your Placement Director will be glad to 
make an appointment for you with our 
Personnel Representative. Or just send us 
an application, yourself. 

ALUMINUM COMPANY OF AMERICA, 1825 
Alcoa Building, Pittsburgh 19, Penna. 


ALCOA 0 


ALUMINUM COMPANY OF AMERICA 


ALCOA ON TV brings the world to your armchair with ‘‘SEE IT NOW”’ featuring Edward R. Murrow. Tuesday evenings on most CBS-TV stations, 


AS 
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by Larry Kiefling, M.E. ‘56 


World’s Largest Electrical 
Equipment 


The largest single piece of electrical 
equipment—in physical size—ever built, 
was placed in operation for the Corps 
of Engineers, U. S. Army, by the Gen- 
eral Electric Company. Officials of G. 
E.’s large motor and generator depart- 
ment revealed that the first hydraulic 
turbine-driven generator at McNary 
Dam on the Columbia River started 
operating for tests recently. 

The giant 1,500-ton unit is the first 
of twelve similar generators for the pro- 
ject. Each is rated at 73,684 kva. 

The units are so large that the lar- 
ger components of each are shipped in 
sections. Between 35 and 40 railroad 
cars are needed to transport all the com- 
ponents required for a completed unit 
to the powerhouse. 

The first two of the McNary gen- 
erators will be turning out electricity 
for the Northwestern United States by 
the end of the year. A third is nearly 
ready for shipment. 

G-E engineers supervise assembly and 
testing of the generators before the units 
are turned over to the Corps of Engi- 
neers for regular service. 

The last of the twelve generators 
scheduled for McNary Dam will be 
shipped in 1955. 
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New Tools for the Materials 
Engineer 


Materials engineers at Westinghouse 
Electric Corporation are employing new 
tools to speed measurements in labora- 
tory testing. 

One is the fluorescent x-ray specto- 
graph which is used to determine with- 
in close limits the constituents of a 
given alloy. While standard chemical 
methods are slow, the new method al- 
lows a test to be made in about 30 min- 
utes. A beam of x-rays is shot oblique- 
ly at a small wafer of the alloy. This 
produces secondary rays, each combina- 
tion of wavelengths being characteris- 
tic of a particular element. Thus the 
secondary-ray output is first separated 
by a grating crystal and then scanned 
through an 180-degree arc with a Gei- 
ger counter. The angle of the second- 
ary ray identifies the element; the in- 
tensity—its amount. The method is ac- 
curate to about 0.3 percent for com- 
ponents existing in quantities of more 
than five percent in an alloy. A test is 
made in about 30 minutes. This method 
of analysis supplements the emission spec- 
tograph, which is suitable for identifi- 
cation of small or trace amounts of alloy 
elements. 

Another device has been developed to 
measure the permeability of new mag- 
netic materials over a spectrum of fre- 


quencies. With it the initial permeabil- 
ity of any magnetic material can be 
measured over the frequency range of 
400 to 10,000 kilocycles. 

Measurement of hysteresis loops at 
high frequencies has been another ex- 
tremely difficult task. A laboratory de- 
vice now displays these loops on an 
oscilloscope where they can be photo- 
graphed or measured. It is good for fre- 
quencies up to one megacycle. 


Temperature of Flame 
Two General Electric Research Lab- 


oratory scientists have called upon a 
discovery nearly a century old to im- 
prove performance of space ships of to- 
morrow. 
= Dr. Herbert M.. Strong_.and Dr 
Francis P. Bundy needed an improved 
method for measuring temperatures over 
the entire cross-section of a rocket motor 
flame to determine the motor’s effici- 
ency. 
They knew that almost any ther- 
mometer introduced into the flame 
would quickly disintegrate. Ther- 
mometers relying on probes placed in 
he flame were not sufficiently accur- 
16s 


So the pair harked back to methods 
based on the 1859 discovery of G. R. 
Kirchoff, a German physicist. Kirchoff 
found that a flame containing sodium 
vapor gives off the same amount of 
sodium radiation it absorbs from a tungs- 
ten lamp when both are at the same 
temperature. 


The established method of measure- 
ment, based on Kirchoff’s law, is to pass 
a light beam from a calibrated compari- 
son lamp through the flame to which 
sodium vapor has been added, then into 
a spectroscope. There the sodium radia- 
tion can be seen against the background 
radiation of the comparison lamp. 

If the lamp is hotter than the flame, 
the sodium radiation appears dark 
against the background of the spectrum. 
If the flame is hotter, the sodium radia- 
tion is bright against the background. 


~~ c 


When the two have the same temper- 
ature, the sodium radiation merges with 
the background. This point of merging 
determines the flame temperature. But 
in flames that have varying tempera- 
tures throughout, the method does not 
give the correct reading for a broad 
cross section. 

With this method in mind, the two 
G-E scientists worked out extensive im- 
provements that have enabled them to 
accurately gauge complicated tempera- 
ture structures in a single flame. 

They made use of a sodium-vapor 
light with a known temperature as a 
means of measuring heat in the flame 
structures. To magnify the flame spec- 
trum they substituted a Fabry-Perot in- 
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Nothing replaces [ndividualized Training! 


MUUOUDOTUNNNATAAUENTEAAMLAU UREA AAAAUAA UNS UAAAA AAA ENAN AANA 


@ When you join ranks with Square D, 
you can be sure you'll get complete, indi- 
vidualized training from seasoned men 
who know electrical distribution and con- 
trol like a book. Equally important, they 
know how to pass along that knowledge in 
a practical, down-to-earth way you'll like. 


e@ Year after year, Square D looks to the 
nine schools shown above for electrical, 


MAIL THE COUPON > 


We’d like to send you 

a 12-page “‘get-acquainted” brochure. 
It tells a lot about Square D, 

its products, services, 

markets and opportunities. 


Hae 


FEBRUARY, 


1954 


mechanical, industrial and general engi- 
neering talent. We're proud of the calibre 
of men we employ, train and advance. 
They're the kind of men you'd like to work 
with. Why not let us tell you more about it? 


Square D Company, Dept. SA 
6060 Rivard Street, Detroit 11, Michigan 
I'd like a copy of 
Square D's ‘‘Get-Acquainted” brochure. 


Name 

Schoola =e Class. 

PINES SS 
City. Zone State 
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terferometer for the conventional sim- 
ple prism spectroscope. 

The method used by Strong and 
Bundy is similar to the established one. 
But the scientists found that by using 
a sodium vapor lamp as a means of 
comparison and the interferometer to 
magnify the spectrum of the sodium 
radiation, they could find more detailed 
information than by the older method. 

Cine eniect: ) Wresstrong said, = the 
method enables us to peer through vari- 
ous zones of a flame into more distant 
ones and determine their temperatures 
accurately.” 

In addition, he said, it ‘“‘enables one 
to survey the temperature structure in 
a large section of the flame in one ob- 
servation. By older methods a flame 
could be examined only one point at a 
time.” 

The gauge, recently patented, has 
helped rocket and jet technicians to de- 
termine accurately how efficient are 
various flames. Indirectly, the device 
also shows how much energy is con- 
verted into thrust for rockets, jets, ram 
jets and similar propulsion mechanisms. 


Transparent Cabinets 


A new idea in plastics are these clear 
plastic cabinets. Cabinets in this new 
line, have been developed to solve the 


small parts filing and storage problems 
of factories, banks, offices, schools, and 
garages, as well as those of hobbyists 
and persons with home _ workshops. 
Called “See-Thru” cabinets, they are 
made by General Industrial Co., of Chi- 
cago, Ill. The cabinets are available in 
numerous combinations of large and 
small drawers and steel and_ plastic 
drawer combinations, in units that range 
in capacity from eight drawers to one 
hundred and twenty-eight drawers, to 
serve every need. Adjustable drawer 
cabinets and identification labels are in- 
cluded with every cabinet. 


Solderless Connections 


Recently announced is a method for 
making electrically efficient, mechan- 
ically sound connections without solder. 
The key to this new method is a pistol- 
grip hand tool, two examples of which 
are pictured. Developed jointly by West- 
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New solderless method permits making very closely spaced connections. 
The inset shows the electrically powered tool for making the wrapped 


solderless connections. 


ern and Bell Laboratories, the solder- 
less method is currently being used in 
manufacturing locations to wire switch- 
ing components. The tool has a rotating 
spindle which wraps wires tightly 
around terminals. As shown in the pho- 
tograph of an experimental terminal 
block, as many as 44 connections can be 
made in a space of less than | square 
inch. The new method is faster, safer, 
and is said to give better connections 
than conventional methods using solder. 


Pulse Counter 


A tube that counts at rates up to 
2,000 pulses per second and that can 
remember the number of pulses has 
been developed by Bell Laboratories 
and is currently in production. Pulses 
fed into the tube, which is designated 
as the 6167 stepping tube, progress from 
one to another of the tube’s multiple 
cathodes. Each cathode glows as it re- 
ceives a pulse; last cathode to receive a 
pulse continues to glow when the pulses 
stop. At the resumption of the pulse 
series, the tube begins stepping from the 
last pulse registered. The tube’s count- 
ing can be registered on electrical re- 
cording devices. 


New Aircraft Flowmeter 


Jet pilots soon will have a means for 
keeping a continuous, more precise 
check on how much fuel their aircraft 
consumes in flight as a result of a new 
device developed here by engineers of 
the General Electric Company. 

The equipment, called a mass flow- 
meter, measures the actual fuel being 
gulped down by thirsty jet engines in 
terms of pounds per hour and indicates 
it on the aircraft’s instrument panel. 

According to G-E engineers, the 
flowmeter will aid pilots or flight en- 


gineers by making it simpler for them 
to compute remaining flying time. It 
also will give them a quick method of 
evaluating engine operating efficiency 
through comparison with data gathered 
from past experience. 


The heat content of jet fuel depends 
on its weight rather than its volume. 
This means, the engineers point out, 
that the specific gravity of the fuel (its 
weight compared with the weight of 
water) becomes a prime factor in the 
amount of power it will give to the 
engine. Since specific gravity varies with 
the type of fuel and its temperature, 
measurement of the mass of the fuel at 
the time of its use is essential in de- 
termining the efficiency of fuel con- 
sumption. 


Silicone Rubber Insulation 


A putty-like silicone rubber coating 
compound promises marked improve- 
ments in electrical insulation and may 
eliminate many expensive metal cans 
now protecting coils and other small 
electrical components. Possessing a 
unique combination of physical tough- 
ness and electrical strength undiminished 
over a wide temperature range, the ver- 
satile new material also is useful for 
such non-electrical products as heat re- 
sistant engine gaskets and flexible heat- 
er ducts. 


SE-100 silicone rubber has a higher 
dielectric strength than any _ other 
known silicone rubber coating material, 
according to Dr. Charles E. Reed, gen- 
eral manager of the General Electric 
Company’s Silicone Products Depart- 
ment, who predicts it will find wide 
application for Class H_ insulation in 
electrical equipment used under hot or 
moist conditions. 
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Whenever fastening problems arise... 


LOOK FOR === 
LOCKING COLLAR 


It is threadless and resilient. Every bolt impresses 
(but does not cut) its full thread contact in the 
Red Elastic Collar to fully grip the bolt threads. 
In addition, this threading action properly seats 
the metal threads—and eliminates axial play 
between bolt and nut threads. All Elastic Stop 
Nuts—regardless of type or size—lock in posi- 
tion anywhere on a bolt or stud, maintain 
accurate adjustments and seal against liquid 
seepage. Vibration, impact or stress reversal 
does not disturb prestressed or positioned set- 
tings. 


Deresela GaN 
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Consider ELASTIC STOP NUTS 


Whenever fastening presents a problen—ESNA is ready with a quick 
answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners—plus the “know-how” of ESNA engineers—are available here 
at ESNA. 

ESNA has long been known as “design headquarters” for self-lock- 
ing fasteners. Accepted by Army, Navy and Air Force, virtually every 
aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
the railroads, in the oil fields, on automobiles and construction equip- 
ment, Elastic Stop Nuts manufactured to exacting quality control stand- 
ards, are doing specialized jobs every day. 

Be familiar with the design help ESNA offers. Write us for details 
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 


ELASTIC STOP NUT CORPORATION OF AMERICA 
ao & 
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NUCLEAR 


REACTOR 


IS SAFE DEVICE 


A nuclear reactor, the “furnace of an 
atomic power plant, is fundamentally a 
safe device, if proper precautions are 
taken in its design, housing, and loca- 
tion,” a scientist explained recently. 


Speaking before the 1953 Conference 
on Nuclear Engineering at the Univer- 
sity of California, Dr. Henry Hurwitz, 
said that the nuclear reactor is normal- 
ly a placid and sluggish machine. 

Dr. Hurwitz, a member of the staff 
of the Knolls Atomic Power Laboratory, 
which the General Electric Company 
operates for the Atomic Energy Com- 
mission, pointed out that the violent ac- 
tion of an atomic bomb is not the nor- 
mal characteristic of a nuclear chain re- 
action in which atomic energy is re- 
leased. 

“In fact,’ he added, “it is only at- 
tained with great ingenuity and effort.” 

‘““Some early discussions of atomic en- 
ergy emphasized the difficulties of con- 
trolling a reactor, but this emphasis was 
quite misplaced because, in actuality, a 
nuclear reactor is very easy to control,” 
he said. 

“Tf a nuclear reactor does get out of 
control, the nuclear explosion is com- 
paratively minor. A serious nuclear re- 
actor accident should be thought of, not 
in terms of an atomic bomb explosion, 
but rather in terms of the explosion of, 
let us say, the gasoline tank of an auto- 
mobile.” 

The chief hazard associated with op- 
eration of a power reactor is in the 
radioactive products released as the 
atoms of uranium and other atomic 
fuels undergo splitting, or “fission” in 
the atomic energy-releasing process, he 
said. 

A serious accident to a nuclear re- 
actor, which would only occur in the 
remote event that all of a number of 
safety devices happened to fail at the 
same time, might release some of these 
“fission products” in the vicinity. 

The inherent safety and reliability of 
the plant, location of the site, and the 
design of the reactor building are the 
three major factors in determining the 
safety of an atomic power plant, ac- 
cording to Dr. Hurwitz. 

However “the energy yield which 
would be likely in nuclear accidents is 
small enough to make it feasible to con- 
tain the fission products escaping from a 
reactor in a gas-tight building,’ Dr. 
Hurwitz said. 

A “very substantial amount of engi- 
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neering development” will be required 
before a commercially successful atomic 
power plant is built, or even before “‘a 
reasonably accurate cost estimate of such 
a plant can be made,’ George S. Mik- 
halapov, G-E manager of engineering 
development in the Knolls Atomic 
Power Laboratory, told the conference. 
He presented a paper prepared in col- 
laboration with his associates Kenneth 
A. Kesselring and Thomas Trocki. 


Many nuclear reactors have been built 
and are now in operation, harnessing nu- 
clear fission for various applications. 
Their construction costs are known, but 
these are of little help in determining 
the imminence of commercial atomic 
power, he pointed out. 

“Tn the first place,” he said, “none of 
these reactors constitutes anything like 
a prototype of a commercial power 
plant. In the second place, the cost fig- 
ures are usually construction costs that 
omit the cost of years of research and 
development which made construction of 
these reactors possible, and which are 
still ahead of us in the case of atomic 
central stations.” 

This does not mean, he added, that 
commercial atomic power plants are 
either impractable or improbable, “but 
rather that their advent will have to be 
preceded by a very considerable amount 
of engineering analysis, engineering de- 
velopment, and particularly develop- 
ment of special materials required by 
the unique features of such plants.”’ 

One of the almost unique engineering 
problems confronting the designer of 
an atomic power plant has to do with 
the core where nuclear energy is_re- 
leased. After the splitting or fission of 
a fuel atom occurs, the fragments fly 
away from the site with a speed of 
some 5,500 miles a second, he explained. 
Heat is generated by friction as they 
are quickly brought to a stop after 
travelling about three ten-thousandths 
of an inch. 

“This means that heat is liberated 
locally, and any material in the reactor 
core, including unfissioned fuel, is sub- 
jected to very rugged physical bom- 
bardment,” he said. ‘“‘A reactor as a heat 
source is thus somewhat difficult to com- 
pare directly with a conventional com- 
bustible or chemical fuels furnace,” he 
added. 

Mr. Mikhalapov said that additional 
engineering problems result from the 
fact that operating a reactor makes its 


parts inaccessible. Bombardment by the 
nuclear particles called neutrons, which 
keep the process going, alters the physi- 
cal. properties of materials, and also 
makes them radioactive. 

As an example, he cited the cobalt in 
standard stainless steel which, after a 
short run at full power, “would become 
100 times more radioactive than an 
equivalent weight of radium and would 
remain radioactive for more than 25 
years. Any hope of waiting for a cool- 
ing-off period here does not exist.” 

Although many ingenious devices 
have been constructed to permit radio- 
active materials to be handled by re- 
mote control, they do not give the an- 
swer, he said. The radioactive levels 
they work with are low compared to 
those in parts removed from a power re- 
actor that has just been shut down. 
“Special provisions requiring long time 
delays must be made to permit radio- 
activity in such parts to decay to con- 
trollable levels,” he stated. 

“Faced with such facts,” he con- 
tinued, “the designer must strive for 
such simplicity that failure or malfunc- 
tion is almost impossible—or design so 
that remote replacement or repair is 
possible and accept the great increase 
in complexity and decrease in reliability. 
There is undoubtedly a compromise, 
which after experience has been at- 
tained will enable the clearer resolu- 


tion of the design worries and the 
ghosts. 

“Until such experience is available, 
the reactor designer finds himself 


squeezed between (a) the realization 
that a serious nuclear incident or re- 
actor failure may set back the develop- 
ment of nuclear power for years, and 
(b) the much more certain knowledge 
that to design with the intent to pro- 
tect against all eventualities results in 
high costs, long delays, and, paradoxi- 
cally, a less reliable unit.” 


Then there was the overworked EE 
who told the story about the political- 
ly minded ion who heard that there 
was going to be an electron so he went 


to the poles and volted. 
* * * 


She: “You remind me of the ocean.” 
He: “Wild, romantic, and restless?” 
She: ‘No, you make me sick.” 

* * * 

In a certain town, a beautiful chorus 
girl sued a rich banker for breach of 
promise and was awarded $10,000. 
Shortly after leaving the court she was 
struck by an automobile and had eight 
ribs broken. The same judge awarded 
her eight dollars. 

Moral: Never play with a woman’s 
heart—kick her in the ribs. 

The height of bad luck—seasickness 
and lockjaw. 
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PIPES OF CLAY 


EDITOR’S NOTE: It has been the policy 
of the editors of this magazine to bring to 
its readers articles written by people in 
industry which they believe would be of 
interest. “Pipes of Clay” by David Skylar 
has been sent to us by the Sanitary Engineer- 
ing Committee of the National Clay Pipe 
Association. We feel that this article will 
be of particular interest to Ceramic and 
Sanitary Engineers. 


Clay is a stiff, plastic earth, composed 
mainly of aluminous silicate, formed 
through the ages by erosion and decom- 
position of rocks. It is found, in some 
form or other, practically everywhere. 
And it is as indispensable to modern 
living today as it was to the ancient 
Greeks many centuries ago. In one in- 
dustry it has been used for the past five 
thousand years—the vitrified clay pipe 
industry. 

No one knows exactly when sewer 
pipe made from clay was first manu- 
factured and used. Recently, Homer 
Thompson, Professor of Archaeology of 
the American School of Classical Studies 
at Athens, Greece, uncovered a clay 
pipe line which was installed in the 
early Fifth Century, B.C., in ancient 
Athens. The clay pipe line was dis- 
covered during excavations of the ruins 
of Agora, a public square about 25 acres 
in size, just below the famous Acropolis. 
This may have been the world’s first 
shopping center. 

Greek plumbers 2,500 years ago did 
an excellent job of designing the pipe. 
A modified bell and spigot was used, 
which is similar to the house connection 
pipe used today. Engineers, who exam- 
ined the pipe after it was excavated, 
said it was in good enough shape to 
be put back into use. 

Clay pipe manufacturers proudly 
boast of the antiquity of their product, 
but at the same time they are proud 
of their rightful place in the parade of 
modern production techniques and de- 
velopments. They point to such innova- 
tions as continuous tunnel kilns, elec- 
trically controlled grinding and mixing 
machines, automatic forming and trim- 
ming, palletizing and fork-truck hand- 
ling. With a raw material older than 
civilization itself, the clay pipe industry 
is progressive indeed. Today, the an- 
nual volume output of the industry is 
approximately 2,000,000 tons. In_ the 
past five years the industry’s capacity 
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has expanded by more than 50 per cent 
to meet demand from municipalities, 
industries and other users of clay pipe. 

Vitrified clay pipe was first made by 
machine in this country in 1854. No 
one knows how much has since been 
made and used. It is estimated that in 
the last four decades over 1,000,000,000 
feet of clay pipe have been used in this 
country alone. 


The pipe is formed under a vacuum 
which draws all air from the clay as 
the pressure is applied. Elimination of 
air bubbles results in greater strength, 
truer dimensions, decreased absorption, 
and elimination of flaking. 

The “green” or unburned pipe is 
dried in temperature-controlled rooms 
through which hot air is blown for four 
to seven days. This must be done to 


Many home builders are now using this new and revolutionary system of 
duct heating for basementless homes. Vitrified clay pipe is used as ducts 
to distribute warm air. 


Raw clay must have certain qualities 
to be ideal for pipe making. It should 
be coarse-grained and uniform, and free 
from an excess of organic material and 
free metals. It should have a long firing 
range, meaning that heat can be applied 
to the pipe for a long time period to 
soften the clay grains to a fusing point, 
without actually melting the grains. 

At a typical clay pipe plant the clay 
is pulverized and mixed with water to 
form a uniform doughy mass. This is 
pressed through a die and shaped into 
pipe under tremendous pressures. Both 
steam and hydraulic pressures are used. 


‘set’ the pipe before it can be “burned” 
and vitrified at high temperatures. 

From the drying rooms, the pipe 
goes to big oven-like kilns, where it 
is “burned” to a temperature higher 
than the melting point of iron, 2,000 
F. This burning is known as vitrifica- 
tion, and fuses the clay grains into a 
hard, impervious pipe which resists the 
penetration of any foreign substances. 

Two main types of kilns are used by 
clay pipe producers—the “beehive” kiln 
and the “tunnel” kiln. 

The beehive kiln is so called because 
of its remarkable resemblance to a bee- 
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hive. It is a round-roofed structure 30 
to 40 ft. in diameter, and 16 ft. from 
floor level to the roof peak. 

Tunnel kilns look just like the name 
implies. The pipe, after it comes from 
the drying room, is piled on cars about 
12 ft. long. These cars move through 
the kiln on tracks. 

Heat in tunnel kilns is maintained 
at a constant temperature and may be 
supplied by oil, gas, or coal. Heat is 
applied direct with flame from the burn- 
ers playing on the pipe itself. Slow heat- 
ing and cooling of the pipe is accom- 
plished by moving the pipe load from 


Greek plumbers 2500 years ago 
really knew their business. This clay 
pipe line was recently uncovered 
during excavations of the City of 
Agora, near the famous Acropolis 
in Greece. 


the tunnel entrance, through a central 
fire zone, and on out to the tunnel 
exit. 

Research activities for the clay pipe 
industry are conducted in their own 
laboratory in Los Angeles under the 
direction of Dr. Harvey House, na- 
tionally famous research chemist. In the 
years that Dr. House has been super- 
vising this industry’s research, he has 
assembled facilities and equipment with- 
out duplicates anywhere, and all spe- 
cificially designed to study vitrified clay 
pipe and kindred products. Much of 
this equipment, Dr. House designed 
himself to meet testing requirements. 

For sewage and drainage work, cer- 
tain piping has inherent advantageous 
characteristics. Research determines 
what these are. For example, in non- 
pressure installations such as building 
sewers, vitrified clay pipe is permanent, 
it Is resistant to chemical action of all 
products of sewage decomposition. It 
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The huge excavation required for this sewer in Monsanto, Ill., is clearly 
shown from this view from the top of the cut. The form work for the con- 
crete is still in place. In front of this is exposed pipe with reinforcing in place 


ready for forms and concrete. 


is also resistant to alkaline or acid 
ground water and to disintegration by 
chemicals and spent waste. 

To substantiate findings of the Los 
Angeles research laboratory, tests were 
made at various universities on sections 
of vitrified clay pipe immersed in sul- 
furic acid. In Chicago, where additional 
testing was forwarded, acetic, hydro- 
chloric and nitric acids were used and 
in none of these tests was the vitrified 
clay pipe affected. 

Because of these outstanding charac- 
teristics, engineers are teaching an old 
product new tricks. For example, the 
new Health Sciences Building at the 
University of Washington, contains a 
unique system of vitrified clay pipe for 
venting chemical fumes from the medi- 
cal and dental laboratories. In various 
phases of their study and research, stu- 
dents and researchers find it necessary 
to cook hydrochloric and nitric acids 
and other substances which emit power- 
ful fumes. This is especially true of 
their work with radioactive isotopes. 
Hoods catch the fumes in the laborator- 
ies and direct them into clay pipe ducts. 
Acid proof fans pull fumes up to the 
roof and disperse them harmlessly into 
the upper air. Vitrified clay pipe was 
chosen for the ducts because it is com- 
pletely immune to the disintegrating 
action of acids and other chemicals. 

Many home builders are now using 
this new and revolutionary system of 
duct heating for basementless homes. 
Vitrified clay pipe is used as ducts to 
distribute warm air. 


This heating method economically 
combines the favorable factors of radi- 
ant heat with forced warm air perimeter 
heating. Clay pipe is the ideal duct ma- 
terial. It is inexpensive and easy to 
install and never wears out. 

Another outstanding clay pipe instal- 
lation has been made in nearby Mon- 
santo, Illinois. Though a village, Mon- 
santo is no sleepy, country settlement. 
It contains some of America’s heaviest 
industries—and hence it puts unusual 
demands on its sewers. Most recent 
project at Monsanto is a twin industrial 
sewer which will serve the following 
companies: American Zinc, Darling 
Fertilizer, LLewin-Mathes, Monsanto 
Chemical, Midwest Rubber Reclaiming, 
and Socony-Vacuum. 

In specifying pipe, the engineers real- 
ized that the line would be carrying 
weak acids and other chemical wastes. 
Hence, they chose vitrified clay pipe, 
which is proof against chemical attack. 

There was a complicating factor, 
however. Clay pipe is made no larger 
than 36 inches in diameter, and the 
volume of wastes to be carried here re- 
quired more capacity than this. Yet 
rather than consider other pipe materials 
which are available in larger sizes, the 
engineers preferred to use multiple clay 
pipe lines. 

Engineers designing today’s modern 
sanitary systems have come to agree with 
the ancient Greeks that one of the most 
inexpensive and safest means of guard- 
ing the health of the people is with the 
use of clay pipes. 
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Richard J. Conway, 


Lehigh ’51, selects 


Manufacturing Engineering at Worthington 


RICHARD CONWAY checks 
cutting tool with machinist 
before milling a pump casing. 


After completing his general training which brought him in 
contact with all departments, Richard J. Conway decided that 
manufacturing engineering was his field. He says, “I chose the 
Manufacturing Engineering Department after completing my 
general training at Worthington because as a graduate in In- 
dustrial Engineering I can learn the practical aspects of my 
field while applying theory I learned in college. 

“The personnel of this department work together as a team 
toward the solution of the numerous problems which arise 
daily. We have the cooperation of all other departments in the 
corporation in getting the necessary facts pertinent to the solu- 
tion of these problems. In the course of our day it may be 
necessary for us to meet the Plant Manager, Chief Engineer, 
Comptroller, several department heads, clerks, foremen, ma- 


FOR ADDITIONAL INFORMATION, sce your College 


Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 


chinists and many others throughout the company. 

“TI have contributed to the solution of many problems han- 
dled by this department including metal spraying, machining 
procedures, purchasing new equipment and designating proper 
dimensions to obtain desired fits between mating parts. 

“TI enjoy my work because I’m doing the work I want and 
my formal education is being supplemented with practical 
knowledge gained from the tremendous wealth of knowledge 
available to me at Worthington. I know from personal contact 
with many other departments in the Corporation that Wor- 
thington can and will find their young engineers a spot which 
will give them the same opportunities as have been afforded me.” 

When you're thinking of a good job, think high—think 


Worthington. 
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